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this small valve 
can do a big valve’s work 


TRoss 


NEW “HEADLINE” SERIES 


This story has made the Ross Headline 
valve series a “standard” in the world of 
valvedom in just six short months. There 
is nothing “‘exotic”’ about it. Our designers 
and manufacturing engineers have simply 
been able to create an economical inline 
valve that will pass a greater volume of air, 
valve size-for-valve size, than any other 
valve made. The Headline valve thus in 
many instances permits you to use a 


smaller valve than you could use before. 
Since this has been done without com- 
promising Ross traditional quality, and 
long-life is thus taken for granted, the 
“Headline” series then represents prob- 
ably the best valve value available today. 
Straightways, 3-ways and 4-ways. Pipe 
sizes, 4” through 1)”. 

Call your Ross representative or write 
for Bulletin 323. 


For other Ross valves see our catalog in Sweets 
Product Design File. 





VALVE COMPANY 


IMoss OPERATING 
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FEATURED: 


SYNCHRONIC INDEX OF GEAR TRAINS .. . E D Knab 


Simpler way tells when complex gearing resumes original alignment... 


FAST-RESPONSE TEMPERATURE CONTROLS .. . W Bratkowski 


Cut errors—use these response rates for thermocouples, thermistors 


WHEN DESIGNING WITH CERAMIC MATERIALS .. . W | Moore 
Author gives selection table and practical guides to follow 


SHOULD YOU MAKE THAT SPEECH? .. . P R Heinmiller 
The pros and cons to consider before you say yes or no 


SPEED DESIGN WITH THESE CALCULATION FORMS... .J Herrmann 
Eliminate repetitive labor—just fill in a printed blank 


SNAP-IN ACCESS PANELS . . . F W Wood Jr 
These types show no hinges or handles; preserve a clean look 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


New damping compounds developed by Navy 


Zinc-coated steel takes twice as many resistance spot-welds 


Hardened-steel bearings prove out at 800 F 
Fuel pump hazards explored by NASA 
High-energy-rate forming is tested for ceramics 


Air-hydraulic cylinder protects self against chips and dirt 


Quieter fan for heaters, appliances 
Electronic instrument monitors grinding wheels 


Fluorescent lampholders are snapped in from front within 3 sec 


Module concept adds versatility to lathe 


Fuel-filled motor drives pump 


Satellites need mobile sea launchers says Navy 


US trade boosted by Hodges at Hannover Fair 
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SILICONE NEWS from Dow Corning 


cree ee BE 


New Paint For Hot Spots 


ORGANIC PAINT 


Silicone-based paints stay put 
...resist corrosion, weathering 


Guarding metal surfaces from weathering and chemical attack is tough 
enough. Keeping them protected when surface temperatures climb to 
700 F, 800 F — even 1000 F — is tougher still. Most paints fail rapidly, 
blister and peel. But paints based on Dow Corning Silicones retain their 


protective properties, even on the hottest jobs. 


Whether the surface stays hot, or shuttles between hot and cold, makes no 
difference to a silicone paint. Here’s a new kind of protective coating . . . 
one that you can depend on to provide real protection, withstand oxidation, 
corrosive atmospheres or weathering. When paint lasts like this — from 
25% to 100% longer— you save money because (1) less paint is 


required; (2) costly downtime and labor are greatly reduced. 


Another plus: Silicone-based paints are available in a wide range of 
colors. This means you can carry color-coding over onto hot equipment 
without worrying about early paint failure. To new product designers, 
this feature means finishes that resist chalking, checking, fading — retain 


their original beauty and protection. 


For protecting a “hot spot” or a “hot product”, it'll pay you to use paints 


made with Dow Corning silicone resins. Write today for more information. 


Send for illustrated brochure, “Why 
Silicone-Based Paints Mean Less 
Maintenance”, plus list of suppliers. 
Address Dept. 7217a. 


ATLANTA BOSTON CHICAGO CLEVELAND 


CIRCLE 2 ON READER SERVICE CARD 


“After 5 years, silicone paint still protects 
bronze-melting furnace. Organic paints 
failed within days after application.” 

BEARING MANUFACTURER 


“After two years, mufflers coated with 

silicone paint are still in good shape. 

Organic paint used on similar 500 F mufflers 
burned away long ago.” 


PUBL 


“By far the most satisfactory paint we have 
ever used on kilns and stacks with surface 
temperatures of 650 to 750 F.” 


BA BE v a MANUFACTURER 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. c. 


PRODUCT ENGINEERING - MAY 29, 1961 





PRODUCT 
Ne ie 


On our cover—parts of 
99.2% magnesia made by 
Corning Glass Works. 
This dense, fine-grained 
material withstands long- 
term temperatures up to 
4350 F. Melting point is 
over 5000 F. For more on 
the properties of ceramic 
materials see p 47, on a 
new ceramic cement p 19. 


Grin and Pay It 


Anyone who has had any military experience knows that 
the army no longer travels on its stomach—it travels on 
reams of files, documents, reports and a myriad of paper 
forms. The engineer, too, has his share of paperwork- 
some seemingly useless, but some, like the calculation 
forms described on p 54, extremely valuable. Perhaps 
the most onerous forms we're called upon to fill out are 
those from the Internal Revenue Bureau. 


that the recalcitant citizen would be beaten with a wooden 
club called a “bastinado.”” The longer a citizen could 
endure the beating, the lower his taxes became when he 
finally could stand the pain no longer. Sort of a penalty 
system in reverse. 

Early tax collectors dreamed up some pretty unusual 
devices for squeezing more tax dollars from the populace 
The Romans had poll taxes, income taxes, excise taxes. 
Chen, to get more money from the rich, one tax collector 
imposed a tax on togas. He next taxed funerals—the richer 
you were, the more elaborate your funeral, the higher the 
tax. This business of soaking the rich didn’t end with the 
The Greeks put a tax on “any door opening 
outward on a public roadway.” In France, the government 
taxed fireplaces, but this was harder on the poor—they had 
to go without fireplaces in their homes, and froze in the 
winter. The fireplace tax was later rescinded and a wig- 
tax imposed. A 17th century window tax in Holland 
explains why Dutch 17th century architecture is notably 
short on windows, light and air. 


Romans. 


Taxes have been around for centuries, and although we 
may fee] that the “bite” is harder now than ever before, 
The first taxes probably were 
They were usually paid as a ride. 
to a conquering leader. 


history proves otherwise. 
paid in kind, not money. 
forced “tribute” 


the income tax was this—the Pharaohs simply took 20% 


of all farm produce. 
“Pharaoh’s fifth.” 


ete 1 @) 1S lee & 
ENGINEERING 


The Bible refers to this early tax as 
Failure to pay taxes in Egypt meant 


In early Egypt, 


find the 


ELMER J TANGERMAN editor 


Meanwhile, as long as taxes have been imposed, people 
have tried to find the legal loophole. 
England imposed a tax on horses. 
farmers to harness up the family cow and so get a tax-free 
When France tried to impose a tax on the number 
of newspaper pages published, editors got around it by 
putting out huge, unwieldy one-pagers. 

No matter how hard various governments have tried to 
“painless” 


In 1784, for example, 
This led some Cheshire 


tax formula, there still remain those 
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hidden taxes. For example, a loaf of bread has more than 
100 taxes based into it. The gasoline in your car would 
be at least 50% less expensive were it not for those “‘pain- 
less” taxes. 


The Cold Facts 


In the summer of ’58, two amateur mountain climbers 
started up New Hampshire’s Mt Washington. Before 
they reached the top it started to rain; and by evening, 
the temperature dropped, turning rain to sleet. When the 
boys did not return the following day, a rescue team 
went after them. They were found frozen to death several 
hundred yards from a cabin stocked with food and fuel. 
Significantly, several years earlier an experienced mountain 
climber had survived two days and nights in the same 
area—during a blizzard and protected only by an umbrella 
and know-how. 

Keeping human bodies at the proper temperature in 
abnormal climates is a serious problem confronting those 
modern-day pioneers who design for space. 

And, of course, measuring fluctuating changes in tem- 
perature is another problem facing designers. The article, 
“Fast-response Temperature Controls” (p 40), lists re- 
sponse rates for thermocouples and thermistors. 

Learning to control body temperature is further com- 
plicated because not everybody reacts the same to a given 
environment. For example, doctors several generations ago 
believed that body temperatures below 94 F were fatal. 
This theory was disproved about a decade ago when a 
middle-aged Frenchman was found unconscious on the 
floor of his unheated room. His respiration rate had 
dropped from about 20 per minute to 8—his rectal tem- 
perature was 74.3 F; skin temperature, 62.6 F. But he 
survived. This was not the record, however. A young girl 
is known to have survived a body temperature of 60.8 F. 

Controlled cold can be used in certain medical oper- 


ations. Three hundred years ago, the Italian military 
surgeon, Severino, packed soldiers’ legs with snow and 
ice prior to amputation. Napoleon’s surgeons also found 
that soldiers frozen during the Russian campaign endured 
amputation better than soldiers in warmer regions. 
—Benedict A Leerburger Jr 
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The danger in widespread use of computers is not that 
they will learn to outthink men and then “take over.” 
Not at all. It’s much more likely that each of us will be- 
come more and more like components in the circuit—giving 
our proper twitch or blip when triggered. 

Look at what has happened to the banks. Ever since 
they discovered magnetic ink and automatic check readers 
they’ve lost the idea that we let them have the use of our 
money—but that the money is still ours. One of our 
editors received her new checkbook last week, with num- 
bers imprinted in the new ink as she expected, but her 
name was imprinted top center as well, and this she had 
not authorized. 

She returned the checkbook with a request for checks 
without her name—received a long letter in reply. It was 
against Policy to issue unimprinted checks. It would mess 
up their entire printing schedule. If she insisted they would 
have to make an extra charge. 

Curious about the logic of why getting less should cost 
more, she took the matter to a vice-president and after 
much discussion got a special dispensation. We're told her 
checks are on the way. But we wonder, will she have to 
fight the battle all over again the next time she runs out? 

And who won, really—mankind or machine? 








. Variable-head Flowmeters 


limits. 


. Don’t Overlook Electroforming 


help check your own designs. 


ing reference. 


T C. 








NEXT WEEK IN PRODUCT ENGINEERING 


Here are seven ways to make standard meters handle jobs beyond their normal 


A review of the latest mandrel systems, plating alloys and design methods. 


. How to Stop Your Product From Leaking 
Quick survey of ways to design a leakproof product; with a questionnaire to 


. Is Your Drafting-room Manual Readable? 
Five questions will show you where it can be improved—to become a useful work- 


. Finding the Roots of Quadratic Equations 
Nomograph solves any equation that can be put in the form of y = ax? + bx 
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High-energy-rate forming 
tested for ceramics 

Can alumina, clay, and lithium 
fluoride powders be compacted by 
high-energy-rate methods? Convair re- 
searchers think maybe so. The tech- 
nique does not seem applicable to 
glass; but preliminary tests of ceramics 
were termed “encouraging” by R. L. 
Hallse of Convair in a discussion at 
the American Ceramic Society annual 
meeting. Much work is needed though, 
to determine optimum preheating 
temperatures, forming pressures, and 
evacuation techniques. 


Hardened-steel bearings 
prove out at 800 F 


To find bearing materials suitable 
for use at temperatures to 800 F—in 
air, nitrogen, dry carbon dioxide, and 
in vacuum at load pressures to 200 
psi—English Electric, London, has 
been testing several combinations: 
lubricated and unlubricated metals, 
massive graphite, and graphite films on 
metal. 

The winner: unlubricated, hardened 
steel. It gave by far the best results 
and, in many cases, showed lower weat 
rates at 600-800 F than at room tem- 
perature. Say H. H. Heath and K. F. 
Phillips of English Electric: 

“Two nitriding steels and a tool 
steel gave good all-round service when 
run against each other, against them- 
selves and against most of the othe: 
metals tested.”” However, they caution, 
a good deal of “oxidized debris’ was 
formed, even when wear was small. 
Its disposal calls for special attention 
to prevent accumulation and jamming 
of the bearings. 

As to the other two possibilities, 
graphite and graphite films, one of the 
electrographites tested was found to 
behave well in dry CO., but this per- 
formance could not be maintained in 
a vacuum or in dry air or nitrogen, and 
above 300 C behavior of the material 
“‘tended to be erratic.” 

Graphite films, alone or with addi- 
tives, appear to break down after run- 
ning for a while. EE recommends 
that they be used only on substrates 
themselves capable of operation with- 
out lubrication, for a while at least, 
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so that film failure will not be dis- 
astrous. 

(Note: For more on dry lubricants, 
and on dry vs wet lubrication, see PE 
—Apr. 24, pp 6 and 9; May 15, p 6.) 


Fuel pump hazards 
explored by NASA 


Carbon-vane fuel pumps may be 
“explosionproof” so far as internal ig- 
nition is concerned, yet still pose ex- 
plosion hazards, says NASA’s Lewis 
Research Center. The potential source 
of trouble: ignition of explosive gases 
outside the pump by incandescent car- 
bon particles from the pump vanes. 

This may occur if an electrical po- 
tential is set wp between the rotor 
shaft and the grounded pump case, 
and a high potential appears at the 
pump vanes. Then, enough heating 
may occur to send incandescent cat 
bon particles flying off the vanes, with 
a kinetic energy that will propel them 
right out of the pump. 

The difficulty can be overcome by 
grounding the rotor and placing a non 
conductive link between rotor and cat 
bon vanes. If the rotor is always well 
grounded to the case at its bearing 
points, and there is no electrical path 
from the portion of the rotor inside 
the motor case to the carbon vanes, 
LRC says, ignition cannot occur. 


More heat resistance 


for nylon? 

Though nylon is already one of th« 
most heat-resistant plastics (its melt- 
ing point is above 400 F), much work 
is being done, on a round-the-world 
basis, to boost the figure still higher. 
One approach had been addition of 
copper salts, and DuPont in the 
US, ICI in England, and I G Farben 
in France and Germany all have pat 
ents on processes of this type. Now 
the USSR is getting into the act. All- 
Union Scientific Research Institute of 
Synthetic Fibers has studied the effect 
of a number of inorganic and organic 
copper salts on heat resistance of frbers 
of nylon 6; and while melting point it 
self was not substantially raised, physi- 
cal and mechanical properties in the 
300 to 350-F range were markedly 
improved. Best results came with 
about 1% by weight of a three-com- 
ponent copper acetate—potassium 10 
dide-sodium phosphate addition. 

This treatment is by no means the 
only new approach. California Chem 
ical Co, for instance, is readying a new 
nylon with a melting point well above 
400 F (PE—May 15, p 8). 

DuPont recently 
high-temperature nylon polymers for 
fibers. Others are under devclopment 


—ARG 


announced new 


both here and abroad 








New calibrator for control cells 


TO CALIBRATE ELECTRICAL CELLS like the one at 
right, Martin Co is setting up a testing facility under con- 
tract to National Bureau of Standards. Using “saturated” 
reference cells like the one at left, Martin will calibrate 
unsaturated cells to an accuracy of 0.01%. 
tinue to calibrate the higher accuracy saturated cells 


NBS will con 














McDONNELL AIRCRAFT CORPORATION, Lambert 
Field, St. Louis, Missouri, is prime contractor 
for the Mercury Capsule, under the direction 
of the National Aeronautics and Space 
Administration. Photo shows capsule similar 


to the FREEDOM VII used in successful launch, 


CIRCLE 6 ON READER SERVICE CARD 


“WITH > 


The time: May 5, 1961, 10:34 AM, EDT. The man: Commander Alan 
B. Shepard, Jr., USN, Astronaut. The event: launching of the Mercury 
Capsule with man on a down range step into space. The metal: titanium 
for a combination of strength and lightweight in the vehicle’s double 
wall stringer construction. 

A major supplier of commercially pure AMS4901 titanium in the Mercury 
Project, Republic Steel is the nation’s /argest producer of high-perform- 
ance metals. Republic is a new source of a complete line of precipitation 
hardenable stainless steels... the only source of continuous rolled stainless 
sheet up to 60” wide . . . the largest producer of stainless and alloy steels, 
and steels for cold extrusion. 

To meet the challenge of space, Republic Steel is looking deep into the 
microstructure of steel... pulling facts from the heart of steel... aim- 
ing at fantastic new steels with tensile strengths even beyond 400,000 psi. 


Republic’s 3-Dimensional metallurgical teams—composed of mill, field, 
and laboratory metallurgists—help you select, apply, and process the most 
economical metals capable of meeting requirements. This is a confidential, 
obligation-free service. For additional information, contact your Republic 
representative or mail the coupon on the opposite page. 


DESIGN ENGINEERS: Mail the coupon for a copy of 
Republic's new booklet, Products For The Design Engineer. 
Contains a useful Stainless Steel Selector Chart, and 
information on Republic High Strength Steels, Titanium, 
Electrical Steels, Vacuum Arc Melted Steels, and other high 
performance metals. 





VACUUM ARC MELTED METALS... 


Processed into billets, bars, plates and sheets, 
strip, or wire, Republic Vacuum Arc Melted 
Metals are produced in 4,000- to 20,000- 
pound ingots. The consumable electrode 
vacuum-melting process improves tensile 
strength, ductility, fatigue life, and perform- 
ance at high and low temperatures. Precise 
control reduces nonmetallic inclusions and harm- 
ful gases. Republic helps you select the vacuum- 
melted metal best suited to requirements: 
constructional alloy steel, high strength alloy 
steel, bearing steel, stainless steel, super alloy 
steel, titanium, or special carbon steel. 


ol) 


REPUBLIC PH STAINLESS STEELS... 
Republic PH 15-7 MO* for missiles and aircraft 
offers high ultimate tensile strength with ex- 
cellent mechanical properties to 1O00O°F. 
Republic 17-4 PH* for shafts, gears, pins, and 
other components requires only a one-hour heat 
treatment at 900°F to develop its full strength 
(ultimate tensile strength to 200,000 psi). 
Republic 17-7 PH* for pressure tanks, bellows, 
springs, and other applications provides better 
corrosion resistance than the hardenable grades 
of chromium stainless. Send for PH Stainless 
Steel Booklet. 


*Licensed under Pat. Nos. 2482096, 2505763 and Trade Mark of 
Licensor. 


REPUBLIC STEEL CORPORATION 
DEPT. PE -2207 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send PRODUCTS FOR THE DESIGN ENGINEER Booklet 
I would also like more information on 

O) Republic Titanium 

C) Vacuum Arc Melted Metals 

O) Republic PH Stainless Steels 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


Name 
Compan 
Addre $$. 


- === 





More metals to get anodic coats? 
Can the advantages of anodic coating—colorability, corrosion protection, insulation— 
be extended to metals other than aluminum and magnesium? It seems so now. 

Work is already being done on zinc (PE—Apr 10, p 8). 

Oxide films on columbium show considerable promise (PE—Mar 20, p 9). 

A titanium study by Battelle Memorial Institute a few years ago showed that hard, 
durable anodic coatings could be produced in alkaline baths of several types. The 
coatings ranged in color from white to gray and green. Fluoride baths can also be used 
for titanium, as they are for columbium and magnesium (PE—June 6 ’60, p 32). Both 
protective and lubricating coatings have been produced (PE—Dec 12 ’59, p 8). 

Conversion coatings for nickel have been investigated too. The best so far are dark in 
color, though, and relatively porous. 

Copper Products Development Assn has a major research program underway to extend 
the technique to that metal. 

It should be noted, though, that even if durable anodic coatings can be produced 
on all of these metals, they may not prove to be the most desirable route to corrosion 
protection in every case. Color, cost, and ease of application will all govern the final 
choice, and chemical immersion treatments like the fluoride-phosphate systems for 
titanium may prove superior, at least on a processing basis, to the electrolytic. 


New acrylic coatings and laminates expected from increased competition 

Acrylic plastic research will be stepped up as producer competition increases, and the 
major emphasis is likely to be on coatings. Molding and sheet material usage has 
remained pretty constant for some time, and no large increase is likely unless price or 
properties change radically. But acrylic coatings are relatively new, and the possibilities 
for acrylic latex and copolymer thermopl: istic ,coatings look very good. Coming up, too, 
are acrylic reinforced plastics, offering improved weatherability and light diffusion as 
compared to materials currently used for translucent panels. 

Until now, DuPont and Rohm & Haas have been the only producers; but American 
Cyanamid and Escambia Chemical are now building plants (Escambia already has a sub 
stantial pilot plant in operation), and a fifth company is reportedly giving acrylic pro 


duction serious consideration. 


Quieter fan for heaters, appliances 

A fan that’s claimed to be unusually smooth and silent in operation, compact, and cas) 
to install, has been designed by Standard Electrik Lorenz AG, Stuttgart-Zuffenhausen, 
W Ger. 

Called a tangential fan, it takes in air around the periphery of the rotor (sce diagram ) 
concentrates it in the flow center area, then delivers it through the outlet port. 

SEL says it operates at considerably lower speed than comparable axial fans (about 
900 to 1400 rpm), with an airflow of 30 to 40 cu ft/min. 





Air supply zone 


center 


Air outlet 


AIRFLOW in tangential fan 
(left) is diagramed above 
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These fuse materials machined to shape 


Fuse metals that can be machined into nuts and bolts to serve as frangible members 
in structural assemblies have been developed by Pyrofuze Corp, Mt Vernon, NY. 

The basic idea is remarkably simple: the materials are simply bimetal mixtures formed 
into cylindrical pellets. The trick lies in selecting the metals; one is palladium or plati- 
num; the other, aluminum or magnesium. If these are placed in contact, and the com- 
bined structure is brought to the melting point of the light metal, a very rapid exo 
thermic reaction takes place—so fast it is almost instantaneous deflagration and an 
immediate fusing action takes place. 

There is a good deal of flexibility in the way the metals can be combined. Pyrofuze is 
already offering them in the form of wire, ribbon, sheet, wire cloth, and granules. But 
the newer pelletized materials promise to widen the range of application considerably. 
They can be designed into parts of both compressive (supporting) and tensile (pendant) 
types; and, while they are not as strong as conventional sintered powder metal parts 
(melting point of the light metal limits sintering temperatures) they can be backed by 
steel supports if necessary. 


High-speed map-display system under development 


Navy develops 


A viewer that will select and display any one of 11,000 maps in less than 15 sec; and 
an electrostatic system that will print as many as 10,000 copies in multichrome or 
monocolor, are under development for the Army Map Reproduction Section, Geodes\ 
R & D Agency (GIMRADA). 

The display system, being designed by Fairchild Camera, will use 70mm microfilm 
in color for viewing, and in the form of black-and-white color-separated positives ot 
negatives for reproduction. 

A prototype of the electrostatic printing system is being readied by Harris Intertype 
for September delivery. This will be a single-color unit; but the goal is a 5-color system, 
for which a target date has been set in June 1963. Both units are to fit a standard 
topographic-equipment van body (17 ft long, 89 in. wide) and to produce conventional 
topographic maps measuring 224 x 30 in. 


new damping compounds 

For viscoelastic damping and noise reduction in structural assemblies, New York Naval 
Material Laboratory is developing a new series of compositions combining epoxy, ure 
thane, vinyl and other resins with a variety of fillers. 

One of the most promising combinations is an epoxy-polyamide that uses aluminum 
oxide as a filler. With it, D. H. Kallas and A. Rufolo of NYNML report substantial 
reductions in vibration and noise, and it is expected that even better combinations from 
the standpoint of temperature and frequency range can be developed 


Electronic instrument monitors grinding wheels 


\n_ electrostrictive transduce 
forms the heart of a new grind 
ing-machine control instrument 
designed by B O Morris Ltd of 
Coventry, England, affiliate of 
Harper Enginecring & Electron 
ics, New York. 

Ihe transducer picks up the 
vibrations of a grinding wheel as 
it touches the work, and con 
verts them into electrical signals 
which are displayed on a cathode 
rav tube. Morris savs the instru 
ment will accept the high-fre 
quency vibrations of the wheel, 
while rejecting the lower fre 


: ; GRINDING MONITOR displays a V-shape signal when 
quency vibrations caused by the 


, wheel is in contact: and a bright, steady spot when 
bearings. Price for the complete contact ends. Rhythmic changes in arms of the “\ 
instrument is about $465.—ARG _ reveal spring or eccentricity in workpiece 
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FROM WASHINGTON ... 


Satellites need mobile sea launchers, Navy argues 


The Navy is developing new satellite-launching techniques; pushing hard for 
authority to build mobile sea launchers for putting satellites into equatorial orbits. 
But the National Aeronautics and Space Administration and the Air Force claim 
there is no immediate need for such a system. 

The matter may be thrown to the space council to resolve. Vice-Admiral John 
T. Hayward, Deputy Chief of Naval Operations for Development, went before 
the House Science and Astrenautics Committee recently and laid out Navy plans 
to build such a sea-going launcher—if it can get the needed authority. 

Construction of a new Navy ship for launching satellites was cut from the 
1962 budget. Now, the service proposes to r.odify an existing drydock for around 
$7 million. This would be towed to an equatorial site with water depths of 
around 200 ft. Hydraulic jacks would then be lowered to the ocean floor to 
stabilize the structure. 

\mple sites for such a launching are available both in the Atlantic and Pacific 
Oceans, the Navy says. And the need for equatorial satellite launchings will 
come in the next year or so, as a result of such current programs as the Army’s 
\dvent communications satellite, scheduled to be placed in orbit by 1963; 
commercial communication satellite systems, and meteorological satellites now 
programmed. 

Other advantages for sea launches are the big boosters now under development. 
Some consideration, for example, is being given to building a special ‘Texas tower 
launching-stand in the Atlantic missile range for the big 1.5-million-lb-thrust 
Saturn. The reason is to get the launching site clear of population centers in case 
the rocket blows up. 

Navy argues that its sea launcher could be used for the Saturn, the Atlas-Centaur 
ind other such boosters. It would be ideal, too, for launching nuclear rocket 
boosters that may be developed over the next several years. 

‘To put satellites into equatorial orbits from present land launching sites—Cape 
Canaveral and the Pacific missile range at Pt Magu, California—requires program- 
ming the launch into a dog-leg trajectory. Not only does this increase the chance 
of failure for each step added to a satellite launch; it reduces the payload weight 
that can be put into orbit. Where a 700-b payload could be put into orbit 
from an equatorial launch, this is cut to around 400 Ib with a dog-leg trajectory 
using the same rocket thrust. 

Reportedly, the State Department is on record in support of a mobile sea 
going launching stand. The reason is the touchy political situation in negotiating 
for land-base equatorial sites. 

Still another water-launch system—dubbed Hydro-launch—will be tried by 
Navy in the next few weeks. This system will test a theory that the center of 
gravity of the solid-fueled Scout allows it to float freely with only minor arrange- 
ments used to hold it steady in the water. The Scout will be launched as it floats 
upright in the water from Cape Canaveral. The vehicle will carry a payload, 
but orbital achievement won’t be attempted on the first test. 


Navy is also studying aircraft launchers 


The Navy is making progress in perfecting a system for launching small satellites 
from aircraft. Officially, Navy won’t talk about the program. But it has been 
developing the system at its China Lake, Calif., Naval Ordnance Test Station for 
some time. 

Goal is to launch small satellites from high-flying aircraft to intercept and jam 
enemy satellites. ‘Technically, the program is feasible. 
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Link-Belt 
SHAF T-MOUNTED 
speed reducers 


reduce \ 
Osts 
ol reducing speeds 


ADAPTABLE TO AN ALMOST ENDLESS 
VARIETY OF APPLICATIONS 


Here’s true economy for countless speed re- 
duction jobs. You can count on lasting 
efficiency, thanks to such features as hard- 
ened precision gearing, live-action lubrica- 
tion, long-life ball bearings and durable cast 
iron housings. In addition, Link-Belt shaft- 
mounteds offer a host of purchasing, mount- 
ing and maintenance advantages. 


o 
@ 
a 
? 
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EASY PURCHASING—Ofi-the-shelf avail- 
ability! Selection is simple...no_ special 
engineering needed. Link-Belt offers pre- 
selected recommendations over a_ broad 
range of requirements for both single and 
double reduction drives. 


Screw conveyors, agita- belt conveyors, apron con- 
tors, paddie mixers, feed veyors, flight conveyors 
ers, stokers .. assembly conveyors 


bucket elevators —_—> 
elevators, skip hoists, car 
pullers, cranes and hoists 


EASY MOUNTING —2.0 special tools re- 
quired. Simply slip speed reducer onto 
driven shaft, key it and lock into position 
by means of steel collar. Compact drive 
mounts at angular, horizontal or vertical 
positions with tie-rod flange mounts or screw 
conveyor adapted. 


eee eceeseeeeeeeeeee © 


EASY MAINTENANCE— Tic rod turn- 
buckle adjustment and occasional oil-level 
check are all that are required. 


rotary screens, tum- pumps. machine tools. ta run-out rolls, live 
blers, mixers, washers bie conveyors, winders line shafts 
dryers, cookers 


LINKi@;BELT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 
|. To Serve Industry There Are Link-Belt Plants, Warehouses 
Ask, too, about the many other District Sales Offices and Stock Carrying Distributors in All Prin 
speed reducers in industry's most cipal Cities. Export Office, New_ York 7: Australia, Marrickville 
comprehensive line! (Sydney): Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 
South Africa, Springs. Representatives Throughout the World 


SEE THE YELLOW PAGES 


for your nearest Link-Belt office 
Look under “Speed Reducers.” 
For more details on shaft-mounts, 
ask for Books 2618 and 2718 


s*eeeeeeeeeees © 
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HALF SAFE IS 


Have you ever heard of half an accident? Frankly, we don’t 
think so—that’s why Worthington gives you double protec- 
tion by building Two Golden Screws into every Worthington 
hub. 

One-half the protection lies in the Golden Screw at the 
right, above. See how it turns down to lock the key securely 
in place? This prevents potentially dangerous key drift. 

How important is this Golden Screw? Decide its value in 
light of the maximum possible danger to equipment or 
personnel from a loose key. And then remember this—you 
pay no more for this Golden Screw in a Worthington sheave. 
You get extra value—for the same low price. 

The Golden Clamp Screw on the left, above, allows you 
to locate and lock the hub securely on the shaft. Locking the 


hub allows you to tighten the set screw without distorting 
the hub. It is an exclusive Worthington feature. The two 
piece hub and rim design simplifies installation. You install 
one piece at a time. You can also make sheave changes 
without disturbing the hub or affecting the alignment. 

Hubs with Two Golden Screws are supplied with each 
of the Worthington power transmission products shown at 
the right. Each product has its own advantages—and all 
have the extra, full safety feature of the Two Golden Screws 
at no extra cost. 

These products can work for your profit. Learn how they 
can be designed into your product or how they can add extra 
protection and performance into your plant. You can do this 
by asking for one or more of the “how-to-figure-it”’ design 






































MULTI-V OR MULTI-WEDGE? Multi-V drives have been an industry standard 
for years. Multi-Wedge drives, using a new, stronger be!t design, cut costs 
sharply. They reduce the number of belts, use smaller, lighter sheaves and 
reduce center distances. 


ay a 


NOT SAFE 


manuals shown here. Your Worthington distributor stocks 
these products. 
See the Yellow Pages to locate your Worthington Distributor. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 




















POSITIVE DRIVES. Worthington Positive Drives save weight and space and 
reduce bearing loads for machines ranging from typewriters to 600-hp 
giants. It combines the advantages of both chain and belt. There’s no 
stretch, no metal-to-metal contact and no lubrication 





MOTOR PULLEYS AND COMPANION SHEAVES. The new Worthington vari- 
able speed Motor Pulley gives speed ratios up to 3:1 in ratings from % to 
15 hp. It has the simplest, most dependable of ali motor pulley designs 
The companion sheaves feature the Two Golden Screw construction 




















CENTRIFUGAL CLUTCHES. These fully automatic clutches protect against 
overloads and simplify starting problems. Two basic models. A clutch 
coupling for direct motor drives and a drive clutch, tapered to receive stand- 
ard Hy-Torque Multi-Wedge Sheaves, Positive Drive Pulleys or sprockets. 





HUBS AND WELD-ON ADAPTERS. Make your product “‘quick detachable” 
—easier to mount, always tight on the shaft, easier to remove. Weld the 
QD Adapter to any shaft mounted part. Then use Worthington QD Hubs 
with Two Golden Screws. Or machine your part to use the QD Hubs. 


Each Worthington product shown here has the complete 
safety feature of the Two Golden Screw design. For more in 
formation about any of these products, please send this coupon 


WORTHINGTON CORPORATION 
Section 79-41, Oil City, Pa. 
Please send me your new Catalogs on 
] Multi-V Drives 
[] Multi-Wedge Drives 
] Positive Drives 
C] Variable Speed Pulleys & Companion Sheaves 
] Centrifugal Clutches 
QD Adapters 


tiame 
Company 


Address 


City 





PRECISION 


RINGS 


trouble 
before it starts! 


“Down time” costs money, whether it’s on the assembly line, or after a product is 
in use. (The latter could be costly to future sales!) That’s why you're money 
ahead when you use quality “O” Rings, made by Precision. They're 

rigidly inspected and tested over 100 times... They're made to do the job 

better ...longer. Call a Precision Sales Engineer for help with your 

product design and the RIGHT Precision "O” Ring for your product. Write, 
wire, or phone today. 


BE SAFE wiTtH PRECISION 


®recision Rubber Products Corporation 
‘O” Ring and Dyna-seal Specialists 


Dept. 3, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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US Trade Boosted by Commerce Secretary Hodges at Hannover Fair 


Even though some major Ger- 
man industrial groups—chemi- 
cal, control and measuring in- 
struments, machine tool, plas- 
tics processing—have broken 
away from the Hannover Fair 
to hold their own shows, the 
exhibition still manages to 
show an accurate cross-section 
of German industry and the 
country’s economy. This year, 
Secretary Hodges visited Han- 
nover to foster US exports. 


HaNNovER—Day after day of contin- 
uous rain failed to dampen visitor's 
interest or the spirits of exhibitors at 
the 10-day Hannover Fair. Again this 
year, the show lived up to its name 
of being the largest of its kind in 
Europe—if not in the world—as 5120 
companies (up 347 from 1960) from 
25 countries occupied 5.5 million sq 
ft of actual exhibition space. They 
showed a heterogeneous collection of 
products ranging from minute solid- 
state devices, labor-saving household 
gadgets, and advanced plastics, through 
industrial and construction equip- 
ment, to complete processing plants 
and immense materials-handling in- 
stallations. 
Highlight was Ne 
attended by US mmerce Secy 
Luther H. Hodges and Escott M. 
Reid, Canadian ambassador to the 
Bonn Government. Heading a hand- 
picked 6-man team of commerce spe- 
cialists, Hodges revealed US plans to 
capture more of the world’s markets. 
He told a gathering of German busi- 
nessmen that US wants to increase 
exports, encourage tourist trade and 
travel in the US, and foster foreign 
investment by encouraging licensing 
agreements between US and foreign 


h American Day 


firms. 

Till now, said Hodges, only 12,000 
of 300,000 US firms are interested 
in export, but plans are underway to 
make US manufacturers more export- 
conscious. The trade mission has 140 
concrete business proposals from 
American firms to offer to European 
businessmen. And, said mission or- 
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CROWDS mill between the exhibition pavilions at Hannover Fair 


ganizer E. F. Becker, US Commerce 
Attache at the Bonn embassy, “Ger- 
man response has so far been beyond 
expectations.” 

American goods are salable on the 
German market, but manufacturers 
must make greater efforts to design 
their products to European needs and 
provide aftersales service facilities 
which match European high stand- 
ards. 

American manufacturers backed up 
the Commerce Department export 
drive by increasing their participation 
by almost 40%. With a total of 127 
firms in all, the US moved from fifth 
to second in number of exhibitors. 
France topped the list with 260 firms. 

Equipment highlights of the fair 
included: 

e Laroche Freres of Paris unveiled 
a new Rotojet extruder press for all 
thermoplastics. Claimed to be the 
world’s fastest injection machine, its 
feature is a turret head mounting 
eight molds. A_ specially designed 
transfer chamber, fed continuously 
by the extruder machanism, allows 
successive injections even in molds of 
different volume. Maximum shot vol- 
ume for each mold is 14 cu in. and 
maximum injection speed is 50 shots 
per minute. Cost is $4200. 


e Kretztechnik of Zipf, Austria 
showed an ultrasonic instrument pri 
marily for measuring expansion and 
contraction of materials under tem- 
perature changes or external stresses. 
Changes in length cause an echo pulse 
to move along a marker but, as the 
wavelengths of the pulse is known, 
an hf modulation of the echo can be 
used as a very accurate scale to meas- 


IN GERMANY to kick off an agres 
sive and vigorous “Buy American” 
campaign, Commerce Secy Hodges 
visited the Hannover Fair, and com- 
mented: “Impressive and just what 
was to be expected in a country whose 
economy is so sound and booming 
as Germany's.” 
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ure the amount of change in length 
of the material specimen. 


e Kisemann of Stuttgart showed a 
current-generating set that can be 
hand-carried or slipped into a car. 
Weighing only 62 lb, the gas-engine 
powered unit will deliver 220 v of 
50-cycle current at 0.8 kva. A built-in 
voltage regulator maintains the volt- 
age at plus or minus 5% of rated 
voltage over the full-load range of the 
generator. Cost is $205. 


e Demag of Duisburg exhibited a 
stacker-crane installation with fully 
automatic control. Each compart- 
ment in the storage racks is given a 
three-figure number and storage bins 
can be stacked away in the required 
compartment by dialing the bin num- 
ber on a telephone dial installed on 
the control panel (photo, right). Bins 
can be stacked into the racks or with- 
drawn and conveyed to a dispatch bay 
for further classifying or shipping. 


e A.E.G. of Frankfurt highlighted 
a power-driven screwdriver complete 
with magazine and automatic feed to 
the screwing head. A small vibration 
mechanism in the drive unit joggles 
screws, hand-fed into the magazine, 
into upright position with slotted 
head facing downwards. Screws are 
then .fed downward into a slotted 
chute and passed to the driver head. 
Curved chute turns screws over so 
that the slotted head is uppermost as 
screw enters driver head. Screw is 
automatically locked into place in 
driver head as pressure is applied on 
tool. A safety coupling between 
driver head and drive motor prevents 
too much torque being applied. 

—James Morrison, Regional Editor 


_— 
EXTRUDER PRESS has male half of each mold mounted on end of piston 


and the female part on the revolving turret plate. 
mold is hydraulically pressed against injection nozzle. 
pressure is removed, allowing turret to index to next position. 


In injection position, closed 
After injection, ram 
Two halves 


of filled mold are kept closed by pressure exerted by piston on which male 


mold is mounted. 
the mold and ejecting finished part. 


POWER-DRIVEN SCREWDRIVER 
aligns and feeds screws to head. A 
practised operator can insert and 
tighten a screw in two seconds 


British Firms Balk at NASA Terms 


British electronics and con- 
trol firms are now so chary of accept- 
ing NASA contract terms that they 
have asked the British government for 
advice. Cause of their fears is that 
acceptance of NASA contracts might 
result in losing ownership of patents 
and designs. 

As British firms interpret NASA 
regulations, the US space agency gets 
unrestricted rights to any invention oc- 


LONDON 


curring on a contract to which it gives 
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aid. The British fear this can apply 
retroactively to patents granted before 
any contract was placed, because the 
Act’s Section 305 (J) defines an in- 
vention as “‘a conception or first actual 
reduction to practice of an invention.” 
This interpretation is bolstered here 
by reports that US firms have refused 
NASA contracts on the same grounds. 

Particularly worrisome to the British 
are intergovernment contracts between 
the US and UK, with orders placed in 


At last index position, piston pressure is released, opening 


CRANE lifts bins and 
transports them to correct rack by 
dialing. After sliding bin into compart- 
ment, lifting forks withdrawn 


STACKER 


the UK. Here, unknowingly, the 
British manufacturers can accept clas- 
sified work from the government with- 
out knowing that NASA funds are be- 
hind the project. 

To clarify their position, the British 
Ministry of Aviation is now informing 
all companies here whether or not 
NASA participation or finance is in- 
volved in contracts they are placing 
with industry. . 


news continued on page 19 
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FROM FRANKLIN ELECTRIC 


ALL-NEW 
STANDARD 
MOTORS 
MADE OF 
ALUMINUM 


LIGHTER THAN CAST IRON! 
STRUCTURALLY STRONGER THAN CAST IRON! 
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Availabie NOW in single-phase and polyphase, from 1 to 7} H.P. 


More facts available NOW on the next page... 





HOW LONG WOULD 
IT TAKE YOU 

TO WIRE UP 

THIS 

NEW 

MOTOR 


LESS THAN 














60 SECO 


Tough yet lightweight aluminum means lower 
shipping costs, easier assembly line handling, 
lower production costs. 


Protective devices stay where they belong — 
inside. It’s the only polyphase motor with this 
built-in space 


Burly bearing system keeps grease in the bear- 
ing for longer motor life. Bearings are pre- 
packed and double-shielded 


P-86289 


Franklin motors come with the terminal board already wired. All con- 
nectors in up position—it’s wired 440V. Ali connectors in down posi- 
tion, it’s wired 220V. All you do is connect line leads. 


FRANKLIN’S NEW STAB-TYPE TERMINAL BOARD IS 
PRE-CONNECTED TO YOUR SPECIFIED VOLTAGE! 


You specify the voltage. We pre-wire the motor. Your pro- 
duction people connect three line leads and... that’s it! 
No costly hours lost on wiring and taping. Mistakes are 
virtually impossible. Wires can’t be crossed. 

When all stabs are connected in the up position, the motor 
is wired 440V. When all stabs are in the down position, 220V! 
Simple. See this new Franklin integral of aluminum and 
write for free color brochure. 


Franklin Electric Co., Inc. 


N 
<heell7> BLUFFTON, INDIANA 
ke 
“ KS 


2 \ 
£7 Ts 





New Ceramic Cement for 4000 F-plus 


Mineoita, NY—A new ceramic ce- 
ment based on Group IVB metal ox- 
ides and silicates has been developed 
that can be used as a sealant, an ad- 
hesive or in the form of cast shapes at 
temperatures up to 5300 F and under 
conditions of extreme thermal shock. 

Called Astroceram by its developer 
—Kurt Cornely of American Thermo- 
catalytic Corp—the new ceramic is 
available as premixed slurries in two 
grades: Type A, which can be air- 
dried, has a maximum service temper- 
ature of approximately 4300 F. and 
Type B, which must be fired at about 
2200 F to achieve full properties, is 
for use up to 5300 F. Recent addi- 
tions to these basic compounds are 
LP (low-porosity) grades intended as 
vacuum sealants. 

Mechanical and physical properties 
are good for the applications tried. 
Chemically, the cements are soluble 
in hydrofluoric acid, slowly soluble 
in concentrated boiling sulfuric acid, 
and insoluble in hydrochloric acid, 
nitric acid, 
sulfuric acid at room temperature. 


phosphoric acid and 


They were also found to be _ re- 
sistant to carbon monoxide, carbon 
dioxide, water, oxygen, and hydro 
carbons at temperatures over 1800 F. 
Resistant to sulphur and arsenic at 


1800 F, they react with carbon at 
temperatures over 3000 F. 

Experience with these ceramics to 
date, while limited, is interesting. 
Here are two examples based on ‘Type 
A cement: Grumman Aircraft, in its 
program to determine properties of 
thin metal subjected to rapid heating 
(up to 500° F/sec), uses the ceramic 
to attach thermocouples to the ten- 
sile specimens. According to G. W. 
Myers of Grumman, couples made 
from 4-mil wire can be readily ce- 
mented to 5-mil specimens without 
damage to either and without influ- 
encing the specimen behavior, a result 
that could not be achieved by welding; 
thermocouple mounting will also 
withstand rapid heating rate. 

At Bell Telephone Labs, R. C. Lin 
ares had a different problem: to trans- 
mit reversing torque from a metal 
sleeve to a ceramic shaft at temper- 
atures up to 2200 F. Here, the driving 
sleeve (usually stainless steel or plat- 
inum) rotating at 400 rpm is bonded 
with ceramic cement to an aluminum 
oxide shaft } in. OD. At intervals, 
the rotation is suddenly, almost in 
stantaneously, reversed. Linares re 
ports the joint holds up under thesc 
conditions even though the shaft car- 
ries an axial load of up to 50 grams. 


—Ford R Park 


Magnetic Tests Now Handle 
Nonmagnetic Brazes 


iy . 
MEN 
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New technique for inspecting brazed 
structures, including those using non- 
magnetic alloys, has been developed by 
The Budd Co’s Instrument Div, Phoe- 
nixville, Penna. Called Recordaflux, 
the method has worked with 301 auten- 
itic stainless, 17-7 PH, AM 355, L605, 
Inconel X, and A286. Nickel brazing al- 
loys, says Budd, though normally non- 
magnetic, react with base metal of the 
assembly to become sufficiently mag- 
netic for detection through 0.060-in.- 
thick stock. An A286 panel (top photo) 
shows strips of braze-wetted metal; 
permanent record (bottom) is mag- 
netic pattern on a plastic film. 


Typical Uses for the Hi-temp Cement 


For cast shapes or encapsulants. Shapes shown here were 
cast from Type B cement, using cardboard and paper 
molds which burn away when the ceramic is fired. Thin-wall 
tubes can be made by brushing, dipping or spraying 
ceramic slurry on a cardboard tube in successively fired 
layers to achieve the desired thickness. After firing, the 
resulting rough form may be ground with a diamond wheel 
for uniform thickness. 
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As sealant and coating in electrical applications. Left: seal- 
ing the “Ceramic” wire prevents moisture from entering 
hard-packed MgO powder insulation surrounding the wire. 
Right: cements the lead-in wires of glow-coil igniter for gas 
combustion equipment. Center: electronic feed-throughs 
with a moisture- and gas-tight metal-to-metal seal, with 
cement as electric insulator. Right: coating for thermo- 
couple wires protects against corrosion at high temperature 
by sulphur, arsenic and other combustion byproducts: 
ceramic coating improves heat transfer over metal and 
ceramic sheaths 
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3-D Viewing Designed for 
Closed-circuit TV 


STEREO 
CAPTOR 


TV CAMERA —+| 











TV MONITOR 

















STEREO-SCREEN 


°. STEREO-GLASSES 


NO ELECTRONICS are needed in the 
all-optical 3-D viewing converter. Note 
that the two images cross ahead of TV 
camera and re-cross between stereo- 
screen and viewing glasses. This pro- 
vides an angle of convergence rather 
than divergence between the two 
images received by the camera. The 
convergence system has proven more 
adaptable for the human eye. 
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Los AnceLes—Existing closed-circuit 
television systems can now be equip- 
ped for 3-D viewing without any in- 
ternal change of components or elec- 
tronic circuits. The device, which 
incorporates external optical attach- 
ments, is manufactured by Stereo- 
tronics Corp, Los Angeles. 

The three basic components of the 
system are: a Stereo-Captor, the trade- 
name applied to the image-separation 
device that is attached to the TV 
camera iconoscope; a split sterco- 
screen with each half polarized at right 
angles to the other; and stereo-glasses 
or a stereo-hood for viewing the screen. 

The Stereo-Captor views the object 
through two adjustable, physically dis- 
placed mirror systems. The two images 
are transmitted, side-by-side, through 
a lens to the face of the iconoscope 
where they are transmitted through 
the closed-circuit TV system in the 
same manner as a larger, single image. 

The closed-circuit, CRT monitor re- 
ceives the double image in the same 
side-by-side configuration viewed by 
the iconoscope. Split polarization of 
the stereo-screen polarizes one image 
vertically and the other horizontally. 
When viewed through special polar- 
ized glasses, the two images are 
mentally converted to a single 3-D 
image by the viewer. 

Viewing can also be accomplished 
through a special hood that fits over 
the viewing screen. The effect is simi- 
lar to that seen in the old-fashioned 
stereoscope. 

Adjustment of the mirrors in the 
stereo-scan allows for various subject- 
to-iconoscope distances. Stereotronics 
Corp is also working on an auto- 
matically adjusting Stereo-Captor for 
use with zoom lenses. Other adjust- 
ments in the system allow for position- 
ing the apparent depth dimension of 
the subject with respect to the plan of 
the viewing screen. As an example, 
while viewing a crucible pouring 
molten metal into a mold, the picture 
can be adjusted to make the crucible 
appear to be pouring ahead of the 
screen or behind the screen. 

Intended use for the Stereotronics 
Systems is 3-D monitoring via closed- 
circuit TV under military or commer- 
cial conditions harmful to human 
safety or comfort. It has been con- 
sidered for use by military tank drivers 
ranging through radio-active areas. 

—William Wallace, Regional Editor 


Engineer Sets Criteria 
for Ideal Auto Plastic 


Detrroir—Today’s auto industry is 
busily evaluating the plastics. But 
these newer materials must combine 
such benefits as reduced weight and 
increased design freedom with better 
manufacturing and assembly tech- 
niques or a reduction in cost. Other- 
wise, the use of plastics in autos will 
be limited in scope or of short dura- 
tion. 

This was the warning given by 
Henry C. Stuerzel, in charge of instru- 
ment cluster design at General Motors’ 
AC Spark Plug Div, to a regional 
technical conference of the Society of 
Plastics Engineers here. Stuerzel then 
listed the 10 properties that could be 
considered for the ideal automotive 
plastic. It should have: 

¢ Sufficient rigidity to serve as a 
supporting member 
- ¢ Heat-resistance of approximately 
250 F, with enough residual strength 
to hold shape under a light load at that 
temperature 

¢ Dimensional stability under nor- 
mal operating temperatures 

¢ High rate of thermal conductivity 

¢ Surface that could be painted with 
automotive lacquers 

¢Chemical resistance to ordinary 
cleaners 

¢ Surface finish that can be metal- 
ized 

¢ Freedom from highly volatile mat- 
ter, to eliminate fogging 

¢Capacity of being made opaque 
without losing desired properties 

¢ Moldability in a variety of colors 

Another speaker, R. S. Giles of 
American Motors, warned engineers 
to consider the stresses imposed during 
manufacturing when designing plastic 
parts. He pointed out that flexural 
modulus of sheet metal is about 29,- 
000,000 psi; that of thermoplastics 
about 200,000 to 500,000 psi. The de- 
signer of metal parts generally ignores 
the effects of manufacturing tech- 
niques (e.g., stamping) on the ability 
of a metal part to perform its function 
satisfactorily afterward. But the stresses 
imposed on plastic materials during 
manufacturing, Giles said, constitute 
an appreciable percentage of total 
available strength, and must be con- 
sidered if plastics are to compete suc- 
cessfully with metals. = 
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NOW! Have Reliable Lubrication 
at Minimum Cost 


es 


Models LFD and RFD 

Capacities 60-180 g.p.h. at 1800 r.p.m. 
Designed for non-directional service; for 
flange mounting with internal porting. 
Variations for external porting and/or 
shaft seal are shown below. Model rFp 
has the automatic reversing feature 
which permits driving the pump in either 
direction... without changing direction of 
flow or port positions. 





Models LF and RF 

Capacities 55-170 g.p.h. at 1800r.p.m. 
Designed for flange mounting with- 
out shaft seal; with choice of internal 
or external porting. Model rF has 
automatic reversing feature which 
permits driving the pump in either 
direction... without changing direc- 
tion of flow or port positions. 


ALTERNATE 
SHAFT DRIVE 
ENDS 


For All 
Models 





a7 & 
== 


MODIFICATION "A" MODIFICATION "B" 


Tuthill "Cartridge-Type” Pumps Solve This Problem 
for Plant Maintenance...and 
Original Equipment Manufacturing 


Durable—Reliable—and Available from Stock! 


1. The demand for minimum cost lubrication 
pumps without sacrifice in performance, durability 
and reliability is ideally satisfied by the TUTHILL 
series of Models LF, RF, LFD and RFD cartridge- 
type pumps. 


2. TUTHILL “‘cartridge’”’ pumps get their reputa- 
tion as cost-savers from their special design for 
original equipment use, their durable construction, 
their reliability...and the fact that they are avail- 
able from stock. Note their compact size as shown 
in the photos above. Consider how all waste space 
has been eliminated for more adaptability. Think 
how they can be easily applied to your own re- 
quirements...in your plant...or in your equipment 
manufacturing plans. 


3. These variables are available: 
a. Pumps with...or without...automatic re- 
versing performance 


Tuthill Manufactures a Complete Line of 
Positive Displacement Rotary Pumps in 
Capacities from 1 to 200 GPM, for Pres- 
sures to 600 PSI, Speeds to 3600 RPM. 
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b. Pumps with...or without...a shaft seal 

¢. Pumps with internal...or external...porting 
d. Pumps with variations of both internal and 
external porting 


4. TUTHILL Catalog Section 108 contains line 
drawings showing each model in detail, shaft ro- 
tation and porting arrangements and other vital 
statistics to help you select the RIGHT model. Fill 
out the attached coupon—or write. 


| TUTHILL PUMP COMPANY 

| 963 E. 95th Street, Chicago 19, Illinois 

Gentlemen: 

[_] Please send me Catalog Section #108 

(_] Please send the complete catalog on the Tuthill line 
(_] Have your representative call 


NAME TITLE 





COMPANY 





ADDRESS 





CITY ZONE STATE 








PUMPS FOR 
YOUR PURPOSE 
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TRENDS IN INDUSTRIAL DE 
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Compact trencher .. . 


\ \\ 
N 


contrasts sharply with the 
mammoth self-propelled units costing $10,- 
000 to $100,000 that dominated this section of 
the construction equipment industry through 
World War II. These machines were pretty 
much limited to very large projects, such as 
sewers, big pipelines, etc. After the war, 
Auburn Machine Works, Auburn, Neb, intro- 
duced trenching attachments that hooked up to 
power takeoffs on jeeps, tractors, trucks and 
other such mobile equipment. These attach- 
ments could dig a trench 6 ft deep and as wide 
as 14 in. 

This cut the cost of trenching equipment 
to a minimum; the resulting widening of the 
potential fields of use caused other manu- 
facturers to develop their own versions of such 
trenching attachments. But it was the com- 
petition that introduced the first small self- 
propelled trencher. Capable of digging 4 to 
5 ft deep, with widths from 3 to 8 in. depend- 
ing on depth, this equipment opened up the 
entire gas and electric utilities industry and 
the home construction market to the trenching 
manufacturers—especially since the new ma- 
chines were priced very low, as little as $1000 
to $1500. 

In some cases these low prices reflected sacri- 
fices in strength and durability, and increased 
downtime—particularly expensive when con- 
struction and maintenance crews are held up. 
The new Auburn self-propelled trencher (left), 
is not necessarily the cheapest on the market,- 
one reason is it has the same basic systems 
and components as Auburn’s larger types of 
equipment: There is a positive 4-wheel drive; 
creep or trenching motion is obtained with 
the same type of variable-speed hydraulic 
drive designed ‘into this manufacturer’s larger 
units; the digging boom and transport wheels 
are raised and lowered hydraulically. 

However, development of a unitized body 
similar in concept to that now becoming more 
and more common in the automotive field has 
helped to hold down costs—therefore, price. 
Constructed of steel plate, the body is rein- 
forced and welded to make it a mounting fix- 
ture or chassis on which the drive and other 
components are hung. It is this structural 
technique that gives the trencher its simple 
lines, unified look and minimum bulk. 

Weighirg about 1100 lb and powered by a 
9-hp gasoline engine, it has been timed at 
500 ft of 5-ft-deep trench per hour. 


% 
nee 
i 
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Electronic accounting system... 


in both 
photos above consists of computer, 
programmer, card puncher-reader and 
printout units. Cabinet prototypes 
were first developed in sheet steel 
(above, left), which is usual mate- 
rial for such equipment. However, 
the manufacturer, Bull et Cie, France, 
expects only low-volume sales, so 
the stamping dies were prohibitive 
in cost. Also, this method was limited 
to only the basic square and rectangu- 
lar forms. Both the manufacturer and 
the designer, Tiarko Meunier of Paris, 
wanted to get away from the tradi- 
tional sharp angles and cold rigidity 
of such cabinetry. 

At the designer’s suggestion, a new 
set of prototype cabinets (above, 
right) were constructed of glass-re- 
inforced polyester, with panels formed 
in inexpensive dies. Softer, more 
distinctive forms were achieved and 
sharp angles were minimized. The 
light-dark gray color combination has 
been retained but problems of two 
colors on the same panel have been 
avoided. It also proved possible to 
design and produce panels that were 
much lighter—hence easier to remove 
for access to circuitry and mechanical 
systems. Often, single panels were 
used where multiple sections were re- 
quired before. Quieter operation with- 
out soundproofing was achieved, be- 
cause of the inherent sound-deadening 
characteristics of the new panel ma- 
terial. The companion multiselector 
and tape reader units (not shown) are 
taller and the required rigidity in 
their panels was achieved by com- 
bining sheet steel frames with rein- 
forced polyester doors set in them. 


JK 
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Card perforator-reader unit is shown (at left, abve) in sheet 


glass-reinforced polyester. Light-gray panels close off basic 


housi 


darker gray delineates card-handling elements and control panel. 


steel cabinet, 


ng in newer 


(right) 


persion; 


Plastic panels enabled reducing the number of front panel units in printout unit 
Plastic cabinet 


Sheet steel cabinet (left) has two doors and access panel. 
single-color panels only. 





Program unit: in sheet steel (left); in plastic (right). 
corporated in upper housing in both this and printout unit. 


Note 


shelf-like 


has 


detail 


two 


in- 
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BERRY/DOWTY 
gear pumps 


OTT miliiicelsmes 2e4 lst 
- without 
aals¥cbolel ac lelicme  astsls 


Performance 
guaranteed 


at 230 


Pressures to 


O]Videltic-migelii mmm ce) 
85 GPM 


Speeds to 6,000 RPM 


MAIL FOR NEW GEAR PUMP CATALOG 


Berry Hydraulics Corinth 1, Miss. 


| 
Berry — 
| 





HYDRAULICS 


A DIVISION OF OLIVER TYRONE CORPORATION 


*Dowty is the trademark of Dowty Hydraulic Units 
Limited, England 
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Company 


Address. 


The Berry/Dowty line of hy- 
draulic gear pumps has been 
subjected to exhaustive endur- 
ance tests. A Model GPA3/170 
(rated output 24.5 GPM at 1800 
RPM and 2000 PSI) was put 
through a one million cycle 
0-2000 PSI test, with the final 
200,000 cycles at 230° F. There 
was no measurable wear as a 
result of this test. In this and 
other tests, volumetric and 
mechanical efficiency has in- 
creased slightly from beginning 
to end of test, a result of the 
self-compensating design. 


Performance and warranty 
are unaffected by system 
temperatures of 230° F. 
provided minimum operat- 
ing oil viscosity is 50 
SSU. Volumetric efficien- 
cies of 95% at 2000 PSI 
are normal under these 
conditions. 


Value analysis (price, perform- 
ance and reliability) proves the 
economy of Berry/Dowty Hy- 
draulic Gear Pumps. Wire or 
phone today (Corinth, Miss., 
ATlantic 6-5541, Dept. K) for 
test units for evaluation on your 
equipment. 


= 

















| READER TO EDITOR] 





Optical Systems—Not So Simple 


To the Editor: 

The article on “Simple Optical Systems” 
(Mar 13, p 65) is right down our alley. 
We found the information very helpful, 
clearly presented and well written. I feel, 
however, that the clarity of the mathe- 
matical presentation leaves something to 
be desired 

In the section on image location, the 
mathematical hilosophy described _ is 
somewhat muddled. In the fourth para- 
graph, the statement is made: “Distances 
to the right of the lens are considered 
positive; distances to the left, negative.” 


te 
F L 
Then in all three examples given, you 
proceed to plug in all object distances to 
the left of the lens as positive numbers, 
and all object distances to the right of the 
lens as negative numbers. This is in direct 
contradiction to the original statement in 
the fourth paragraph 
In the form given, the lens equation 
must be considered other than as is stated 
in the article. We have to go through 
the procedure of going from object to 
lens to image. Going from left to right is 
positive, and going from right to left is 
negative, regardless of which side of the 
lens we happen to be on. This is a direc- 
tional sign convention, and not a positional 
one, as is stated in the above-mentioned 
fourth paragraph of “Image Location.” 
Just to keep the record straight, the sign 
convention given for positive and negative 
lens is correct as stated 
—Cari EICHENBERGER 
Troy, NY 


Hydrometer Adjusts for 
Temperature 


To the Editor: 

In your Apr 17 issue, p 32, under the 
heading “Why Don’t They R & D?”, J. 
Wallinger states that a hydrometer should 
be designed that automatically compen- 
sates or corresponds with temperature of 
the fluid being tested. We are pleased to 
inform you, and your readers, that we 
have been marketing for the past year our 
No. 45 Thermo-Matic Battery Tester, 
which automatically adjusts for tempera- 
ture correction 

—Don M Hanson 
General sales manager 
E Edelmann & Co, Chicago 


New Patent System 


To the Editor: 

The opening paragraphs of S. R. 
Frankel’s article, “How Can Our Patent 
System Be Improved?” (May 8, p 20) 
were most elating when restating the basic 
rights and freedoms of men in general 
and inventors in particular. Then Mr 
Frankel unfolds a plan whereby these 
transgressed rights are still withheld. He 
forgot the counterbalance in his plan— 
simply that no business should be allowed 
to start; or if already in business, should 
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not be allowed to expand, until it has five 
patents it wishes to market from one 
sole inventor. 

How many businesses are in business on 
the basis of one patent? Two, three? And 
then all the loopholes, where the employer 
is still judge and jury (or not court at all). 
And the widespread practice of continu- 
ously changing applications so that they 
will remain applications and not become 
patents, to extend the coverage period and 
secure secrecy. Some patents have been 
held up over 10 years by this method. 

How would you prevent skulduggery in 
our business caste system? And when we 
eliminate job-hopping, can we also have 
a law which prevents hiring of new 
talent? Or buying of “outside” inven 
tions? Also, how much of the sixth patent 
would the inventor get in your plan? 

—A J] Tricon 
Houston, Texas 


Who Got the Girl? 


To the Editor: 

In your Apr 24 issue, p 3, you give 
the story about Robert E. Sheldon, the 
first man to build a car in Alaska. I found 
the item of considerable interest but feel 
you omitted one of the important bits of 
information which would be of interest to 
many readers. 

Did he win the young lady? 

—T C Joxunson 

Large Motor & Generator Engineering 

General Electric Co 


e This, I’m afraid, is one of those un 
answered questions of science.—Ed 


COMING EVENTS 
JUNE 


4-7 .... American Gear Manufacturers 
Assn, Annual Meeting, ‘The Homestead, 
Hot Springs, Va 


5-8 . . . . Instrument Society of America, 
International Instrument-Automation Con 
ference &- Exhibit, Royal York Hotel, 
Queen Elizabeth Hall, Toronto, Canada 


5-9... . Society of Automotive Engi- 
neers, Summer Meeting, Chase-Park Plaza, 
St. Louis 


9th National Plastics Exposition & Con 
ference, Hotel Commodore, Coliseum, 
New York City 


American Society of Me 
chanical Engineers, Summer Annual Meet- 
ing, Statler Hilton Hotel, Los Angeles 


18-23 . . . . American Institute of Elec- 
trical Engineers, Spring General Meeting, 
Cornell Univ, Ithaca, NY 


For a listing of addresses of societies and 
associations send 25¢ to Product Engi- 
neering Reader Service Dept, 330 W 42nd 
St, NY 36. Ask for brochure R 32. 
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2 POUNDER *s 


Through the decades, historical documents have proved the durability of vellum us 
indicated by the facsimiles of Civil War engineering drawings above, reproduced on 


Post Blutex Tracing Vellum. 


We'll accept your test 
on which vellum is best 


To judge a tracing medium thor- 
oughly, you must combine function- 
al tests and personal reactions to 
three characteristics. 


Erasing and re-erasing 

Post Blutex erases easily during in- 
itial drafting. More important, it 
erases readily even after repeated 
exposure to ultra-violet sources. Test 
this by taping a small sample to a 
sunlit window for several days. 


Reproducing, again and again 

Blutex is a blue-white sheet with 
excellent visual contrast. It main- 
tains close to its original degree of 
light transmission after many trips 
through the copy machine. There is 
no appreciable yellowing or ageing 
after months or years of alternating 
storage and reprint use. Blutex has 
faster, more consistent print-back 
qualities than many sheets which 
appear more transparent originally. 


Drafting and re-drafting 

With whatever pencils you normally 
use, test the Blutex sample. Its dry, 
semi-smooth surface encourages 
graphite adhesion, outstanding line 
density. Post transparentizing resins 


prevent excessive smearing. Trans- 
lucency is achieved without loss of 
drafting quality, 


Supplemental features 

Blutex base stock is milled for Post 
by one of the world’s best-known 
makers of prestige papers; is proc- 
essed to rigidly controlled quality 
standards. Blutex Vellum is highly 
resistant to fracturing; its surface 
minimizes dirt pick-up and smudg- 
ing from in-file, out-file handling. 


Free sample 

For your personal, impartial analy- 
sis, we'll be glad to mail, without 
obligation, a 17” x 22” sample of 
Post Blutex Vellum, 175H, when 
requested on a business letterhead. 


Bonus offer 

First, fill in and return the appraisal 
form furnished with the Post Blutex 
sample. In appreciation, a handsome 
portfolio of four Civil War Centen- 
nial ordnance prints, on Post Blutex 
Vellum, suitable for framing, will be 
sent to you. Write Frederick Post 
Company, 3642 North Avondale 
Avenue, Chicago 18, Illinois. 


Gp 


SENSITIZED PAPERS & CLOTHS # TRACING & DRAWING MEDIUMS @ DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 
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; \ W. C. “Bill” Pine, 
} our chief metal- 
lurgist says... 





on precision 


Talk about controlled heat . . . easy 
operation . . . versatility . . . econ- 
omy — and you're describing a 
Hayes Model LAC-200 Series Con- 
veyor Brazing Furnace. 
MULTI-ZONE HEAT CONTROL 
permits exact settings of tempera- 
ture profiles — for quality work on 
each brazing, alloying, metal bond- 
ing or soldering cycle. When work- 
ing with parts of unequal section, a 
pre-heat zone insures stabilized heat 
throughout the mass. 


CONSTRUCTION MATCHES THE 
JOB. If an exothermic atmosphere 
is to be used, open chamber con- 
struction reduces equipment cost. 
For more refined atmospheres, 
muffles are available, which provide 
a baffling action to prevent creep- 
ing of temperature profiles. 


WORK HANDLING IS EASIER, 
too, with a Hayes Model LAC-200 
Series Furnace. Loading tables 
combine with constant belt feed to 
make this a remarkably high-pro- 
duction unit, per dollar cost and 
per foot of floor space. 
VERSATILITY COUNTS. While 
designed for brazing, your Hayes 
furnace can double for annealing, 
hardening, and other heat treat 
operations. It’s a bull for work! 
WHATEVER YOUR BRAZING 
NEED — from silver (1100°F 
range) to platinum (3400°F range 
with type M-Y or Vacuum Fur- 
naces), Hayes know-how in equip- 
ment and engineering can come up 
with a RESULTS GUARANTEED 
answer .. . tested in our lab. on 
full-production equipment .. . 
proven by scores of successful 
installations in 
industry. Bul- 
letin S711A 
gives LAC 
details. For 
your copy, 
write C. I. 
Hayes, Inc., 
958 Welling- 
ton Ave., 
Cranston 10, 
Rhode Island. 


Cc. 1. HAYES, inc. 


Established 1905 


lt pays to see Hayes for metallurgical 
guidance, lab. facilities, furnaces, atmos- 
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| production-proved Lac-200 \ 
Series furnaces pay dividends 





phere generators, gas and liquid dryers, 
pHayes-Master (TM) control units. 


—~= 
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WHY DON'T THEY R&D..? 


. a film for cameras that adjusts itself for different lighting conditions and 
eliminates the need for adjustable lens openings. It might be done this way: 
Film would be prepared with two layers rolled together on the roll. First 
layer woukl be a light-controller and, when loading the camera, this layer 
would be threaded between the lens and an opaque shield. Second layer, the 
film itself, would be threaded into the camera behind the shield. Before taking 
the picture, the photographer woukd open the lens and expose the first layer, 
which would turn opaque in an amount proportional to the intensity of the 
light. Then the shield would be removed and the film exposed through the 
light-limiting first layer. 

The same effect might also be achieved with a single-layer, wide-range film. 
If the film could be made to respond to a wide range of light intensities, the 
true contrast ratio could be preserved and variations in lighting corrected when 
processing the film or making the prints. Whatever the method, the self- 
adjusting film would greatly simplify camera design and operation—conven- 
tional lens-opening and shutter-speed adjustments could be eliminated, yet the 
film would be properly exposed every time. —R Maru 


.. an allelectronic desk calculator. It could 
probably be made smaller and lighter than 
the present mechanical calculators and be 
only slightly more expensive. It would have 
no moving parts and no mechanical counters. 
Arithmetic functions (add, subtract, etc. ) 
would be performed by solid-state switches 
similar to those in digital computers. Elec- 
troluminescent number plates might serve 


as display and memory. —R Myra 


. an additive for engine oil that would warn of damaging concentrations of 
Because acid action is one of the major causes of engine wear, why not 


acid. 
add a litmus-like fluid to oil, which would change color when acidity reached 
a dangerous level? Or perhaps an electric device could be mounted in the 
crankcase to measure the oil’s conductivity and indicate with a dashboard 


warning light when conductivity reached a preset threshold. | Bramo 


. a small, inexpensive, radio direction- 
finder to help hikers and explorers find 
their way back to camp. It would con- 
sist of a clock-controlled transmitter and 
a pocket-size receiver with directional 
antenna. To conserve batteries, the 
transmitter broadcasts its homing signal 
intermittently, when keyed by the 
spring-powered clock. If the hiker gets 
lost, he simply waits for the broadcast 
and points his receiver in the direction 
of greatest signal strength. Unlike a 
compass, the RDF shows the way back 
to camp regardless of the hiker’s route 
away from camp. —C Perko 


Have you a problem, based on known scientific principles, which seems to have an answer 
somewhere within the limits of present technology? To inspire inventors along worthwhile 
paths, PRODUCT ENGINEERING invites you to trade such problems with fellow readers who 
have a fresh viewpoint or more time to experiment. We pay $10 for each one accepted. 
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READY 


...to help you plan new products 
...to help you improve existing products 
...to help you cut manufacturing costs 








Since February, 1961, Tenite Polypropylene has been in commercial 
production at Eastman’s new plant in Longview, Texas. This is the 
newest member of the Eastman family of thermoplastics, all bearing 
the trade name “’Tenite.” 

In Tenite Polypropylene, industry has a versatile new plastic that 
will replace conventional materials in many traditional applications 
...@ plastic that will improve the performance of hundreds of existing 
products ...a plastic that could markedly reduce material, fabricating 
and assembly costs. 

And it's a material that's now available in carload quantities. 


























Tenite 
Polypropylene 
offers 


a broad range of 


useful properties 


High Strength — Tenite Polypropylene 
has good tensile and impact strength, 
plus rigidity and surface hardness. 


Light Weight—Tenite Polypropylene 
is the lightest of all solid plastics. This 
plastic produces more molded or ex- 
truded product per pound than most 
other plastics. 


Heat Resistance — The high melting 
point of Tenite Polypropylene permits 
objects made from this plastic to be 
sterilized without suffering distortion. 
This feature makes it well-suited for 
hospital and laboratory ware. 


Chemical Resistance — Tenite Poly- 
propylene resists the attack of acids 
and alkalies and a broad range of 
other chemicals. 


Fatigue Resistance — Because it can 
take innumerable flexings, Tenite 
Polypropylene can be designed as 
one-piece moldings with integral 
hinges. 


Resistance to Moisture Vapor Trans- 
mission — Tenite Polypropylene is an 
effective barrier to moisture vapor 
transmission. In film for packaging, 
this feature is a vital factor in pro- 
longing the freshness of many foods. 


Red polypropylene sheet rolls off an extruding 
machine in Eastman’s plastics development lab- 
oratory. For two full years before launching 
polypropylene production on a full-scale com- 
mercial basis, Eastman engaged in exhaustive 
research and study of the characteristics and 
properties of polypropylene, thoroughly pre- 
testing the material in actual molding and ex- 
trusion operations and developing a number of 
formulations for use in plastics fabrication. 





Tenite 


Polypropylene 


in all these ways 








Dielectric Strength — Tenite Poly- 
propylene has excellent dielectric 
properties and retains these proper- 
ties even under adverse moisture and 
temperature conditions. 


Abrasion Resistance — Tenite Poly- 
propylene has excellent abrasion re- 
sistance. Its surface hardness sug- 
gests its use as gears or bearings. 
Conveniently, it also has a low co- 
efficient of friction. 


Resistance to Environmental Stress 
Cracking — Tenite Polypropylene has 
excellent resistance to stress crack- 
ing. No environment has yet been 
discovered in which stress cracking 
of polypropylene occurs. 


High Gloss — Articles molded of 
Tenite Polyprupylene have a natural 
lustrous finish, and film extruded of 
Tenite Polypropylene exhibits a 
sparkling surfoce. 


Heat Sealability — Tenite Polypropyl- 
ene is relatively easy to “tack” or 
“weld.” This can be accomplished in 
many cases with existing equipment. 


Printability—With a simple treatment, 
film of Tenite Polypropylene can be 
easily printed by conventional 
methods. 


Resistance to Mold and Mildew — Ten- 
ite Polypropylene resists the growth 
of mold or mildew, and is not attacked 
by insects or marine organisms. 


Processability — Tenite Polypropylene 
has excellent flow properties, permit- 
ting good mold-fill in injection 
molding. 


Injection Molding 

Tenite Polypropylene can easily be molded into a wide 
variety of durable low-cost parts with high gloss and sur- 
face hardness—for example, appliance housings, automotive 
accessories, toys and housewares. 


Extruded Film and Sheeting 


Tenite Polypropylene can be extruded into sparkling clear 
film and sheeting, with the excellent protective character- 
istics so important for durable packaging. It can also be 
extruded in opaque, translucent, or transparent colors. 


Monofilament 

Tenite Polypropylene can be extruded into monofilament 
offering high strength, wet or dry, and excellent flexibility 
at low temperatures. Webbing for outdoor furniture and 
cordage are among the many possible end uses for this 
tough material. 


Thermoforming 

Sheet of Tenite Polypropylene can be used in vacuum form- 
ing, pressure forming and skin packaging, with existing 
equipment. 


Wire and Cable Covering 


Excellent electrical, thermal, and mechanical characteris- 
tics make Tenite Polypropylene desirable for either primary 
insulation or jacketing. Formulas are available for solid 
coatings, or for cellular coatings of extra-low dielectric 
constant. 


Pipe 

Chemical inertness, resistance to stress cracking, and heat 
resistance make pipe of Tenite Polypropylene a good choice 
for industrial use. 


Blow Molding 

Tenite Polypropylene in special formulations can be blow- 
molded into many articles possessing exceptional wall 
Strength, resilience, and chemical resistance. 





Spools of lustrous red polypropylene filament, extruded for testing purposes in 
Eastman’s development laboratories. Eastman’s work over many years in pro- 
ducing plastics of almost unlimited colors has been of significant value in de- 
veloping superior polypropylene formulations for monofilament extrusion. 
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A special word 
about this new polypropylene 


The process for manufacturing Tenite Polypropylene was de- 
veloped by Eastman scientists, engineers and production staff. 
This exclusive process yields a polypropylene that is superior 
in several characteristics to other polypropylenes. We base 
this statement not only on our own laboratory findings but on 
the opinions expressed by those users who have had the oppor- 
tunity to evaluate Tenite Polypropylene from our semicommer- 
cial plant during the past year. 

Since the first Tenite plastic was produced, in 1932, over 
42,000 color effects have been formulated in the Tenite color 
laboratory. This experience, plus pre-eminence in color pho- 
tography and textile dye technology, enables Eastman to offer 
the broadest range of colors available in the entire plastics in- 
dustry. We believe that Tenite Polypropylene represents an 
improvement in quality and stability of color in this type of 
plastic. And Tenite Polypropylene color concentrates now offer 
molders and extruders a clean, easy way to color polypropy]- 
ene. Use of these concentrates virtually eliminates color con- 
tamination and color uncertainty. 

We have given you only the highlights on this promising new 
plastic. For further information, call a Tenite sales office or send 
this coupon to EASTMAN CHEMICAL Propucts, INc., subsidiary 
of Eastman Kodak Company, KiIncsport, TENNESSEE. 


EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, Kingsport, Tennessee 


Please send me more information on Tenite Polypropylene, 


for onesies 
product or purpose 


Name . ___Title 
Company 
Street 


City & State 





This glimpse into the color chip storage room at the Tenite 
Color Laboratory gives some indication of the variety of 
colors that has been developed by Eastman since 1932. 


Measuring the optical properties of Tenite plastics is but 
one phase of the diverse and thorough testing done in the 
Tenite Quality Control Laboratory. 


Eastman technical service representatives are ready to 
work with any customer in finding the most efficient way 
in which to fabricate products of Tenite Polypropylene. 








JEN JU Jes 


POLYPROPYLENE 


an Eastman plastic 


Other plastics made by Eastman include Tenite Poly- 
ethylene, Tenite Butyrate, Tenite Propionate, Tenite Ace- 
tate, and Tenite Polyester. Information on any of these 
materials is also available on request. 








SMALL A.C. MOTORS 





Consider the many advantages of using Globe precision miniature a.c. 
motors. The small sampling of electric motors above ranges from 1.07” to 
1.675” in diameter; torques range to 4.5 ounce inches continuous duty (up 
to 200 inch pounds with a Globe planetary gear reducer). A new 3%,” 
diameter motor has been designed for larger applications. 


They are available in induction and hysteresis-synchronous types, 60 or 
400 cycles or for variable frequency operation. Universal a.c./d.c. motors 
are available in 154” and 214” frame sizes. Most sizes and types are stocked 
by Globe for quick prototype delivery, some within 24 hours! 


Right now Globe is developing commercial versions of our missile-quality 
motors. Performance is the same but the cost is engineered out by relaxing 
environmental requirements. One such motor goes in automatic telephone 
switching equipment. Another is in a vending machine. There are dozens of 
others. In these kinds of applications it is essential to have a motor of high 
reliability, long life, small size, freedom from maintenance, and modest price. 


Get in touch with Globe early in the design stage. Very probably Globe 
has already made a motor close to your requirements. You'll receive a rec- 
ommendation for your specific job. Please request catalog ACS from Globe 
Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. BAldwin 2-3741. 


GLOBE INDUSTRIES, INC. (o] Re} —j = 


R N MINIATUR A.C @ D.C MOTORS, ACTUATORS 
TIMERS, GYROS, STEPPERS. BLOWERS, MOTORIZED DEVICES 
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N/a BIG flexible tubing 
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Whatever your flexible metal tubing problem, Anaconda's broad 
design and manufacturing capability can make your job easier 


The big corrugated stainless steel tubing assemblies shown and drawings as might be necessary to give us an under- 
above were designed and manufactured by Anaconda Metal standing of your problems. We will work out design prob- 
Hose for water lines in the missile program. Construction of lems with your engineers and draftsmen. We will manu- 
these 12” I.D. lines is corrugated stainless steel flexible facture the flexible connectors. And we will make specialists 
tubing, reinforced with stainless steel wire braiding; end available for immediate service calls on equipment or field 
fittings are floating flanges. This type of tubing can also be _ installations. These services are available through our rep- 
produced in other metals as Bronze, Steel, in standard ID's resentatives in leading cities—see listing “Hose-Metal” in 
through 16” and standard lengths of 20 feet. the Yellow Pages. Or write: Anaconda Metal Hose, Box 791, 
; ; Waterbury 20, Conn. In Canada: Anaconda American Brass 
Small flexible tubing for small tough jobs, too. At the other Ltd. Mow Toronto. Ontario. 
end of the scale are tiny 4” Vibration Eliminators. And in 
between, the variety of flexible hose assemblies — in size, 


material, and design — is almost infinite. ANACON DA 


Sales Engineering Consulting Services that follow through 


from original design to finished product. Simply let us know 
your needs, with conditions, dimensions, and such sketches Metal Hose 


60127 
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OBSOLETE? 
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M. A. Fuller of Whirlpool Corporation, in an AIEE paper in February, said, 
“As we attempt to satisfy human needs in the context of family living, is it 
professional to offer to the housewife a gadget to keep the frost off the evap 
orator coils of the refrigerator which functions every day, frost or no frost, and 
whose very function hastens the spoiling of meat Is it professional to offer 
her a new trim on a dishwasher when what she wants is something that will 
clean the pots and pans? Is it professional to offer her the same old appliance 
vear after year with the only probability for the future being new trim o1 
production refinements? Rather, is this not the behavior of a technician who 
puts on rubber gloves because he has a leaky fountain pen?” 

These are startling words, and contrast the attitude of the professional engi 
neer with some modern management methodology. Miles and Vail in the 
Harvard Business Review a year ago, said: . . . “the nine rules of a manage 
indicate that he seldom seeks advice from others, forms alliances or cliques 
with other managers, never completely commits himself to one side of an 
issue, regards the withholding of information as an important tactical weapon, 
makes necessary compromises with his tongue in cheek, is adept at dragging 
his feet when faced with an impalpable order, is an artful actor on occasions, 
will make an uncertain decision with a show of confidence, and is always th« 
boss.” 

This is overdrawn, of course, but it is one way to describe the contrast 
between the commercial and the professional attitudes. Dean Justin Mille: 
of the Duke University Law School has pointed out that professionalism is 
largely a deep sense of obligation. Said he: “One way of testing the nature 
and extent of the obligation is to consider the difference between the profession 
and the business. In business transactions, each participant is assumed to be 
equally well informed and equally able to hold his own in the give and take of 
trade and barter: . . . On the other hand, the member of the profession is 
assumed to be better informed than the client or patient whom he serves, 
and stands in a position of champion or protector.” 

Can an engineer employed by a company be assumed to be a protector of 
the customer? What about company loyalty? First, a corporation is basically 
a pool of resources functioning together through an administrative framework 
Second, the profit that a corporation generates is only one of several funda 
mental quantities that serve as tools in its continued existence. Third, nothing 
will happen in a corporation unless a group of people has a goal and a desire 
to do something that satisfies a human need. 

So there can be—in an enlightened corporation—a complete association b« 
tween professionalism and loyalty. ‘The professional attitude should not be 
that ot the engineer alone, but of the entire company management. It should, 
like morale, be expected to start at the top and work down, not the other 
way ‘round. It must recognize that most modern products incorporate so much 
engineering that the buyer cannot be expected to have a knowledge equivalent 
to that of the seller. So selling practices must be fair and aboveboard, and 
the old concept of “Let the buyer beware” no longer applies 


i/ Lectern 








NAUGATUCK CHEMISTRY MAKES THINGS HAPPEN 
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New instrument panel has built-in wiring 





KRALASTIC The first complete automobile instru- 
ment panel of plastic—now used in a 
leading manufacturer’s’61 models—offers advantages metal 
can't match. Made of tough Kralastic”, the original ABS 
plastic by Naugatuck Chemical, these panels feature their 
own built-in printed electrical circuits. They weigh 7 to 8 
pounds less than zinc alloy, reduce tooling costs, cut piece 
costs substantially. The entire unit is assembled and ready 
for mounting in just 45 seconds. 

Automotive design is but one of Kralastic’s many appli- 
cations. Hard, tough Kralastic engineering materials today 











NAUGATUCK CHEMICAL DIVISION 
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perform in hundreds of products, from rigid pipe in gas 
distribution to components for large and small appliances. 

Look about and you will find Naugatuck chemistry mak- 
ing things happen not only in transportation but in virtually 
every industry...making manufacturing easier, farming 
less laborious and more productive, products more appeal- 
ing than ever before. 

Design engineers! For specific information on Kralastic 
or any of Naugatuck’s products, write Department P5, 
Naugatuck Chemical, Naugatuck, Connecticut. 
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How many revolutions of the 
input will return a complex 
gear train to its original 
alignment? The author’s 
simplified method finds the 
answer by first determining 


2 - Simple train 


SYNCHRONIC INDEX OF 


GEAR TRAINS 


E D KNAB, Bell Telephone Laboratories, Whippany, NJ 


Mere is a simplified way to compute the number of revo- 
lutions that the prime mover in a gear train must make 
before all gears return to their original alignment. It is 
applicable to all types of complex gear trains, and to 
many of the planetary-gear systems. ‘The method also 
determines the number of whole-number revolutions that 
any one gear in the train will make relative to any other 
gear in the train—during the cycle of restoration. 

The standard way is to work out such computations on 
an almost hit-or-miss basis. ‘This is time-consuming, and 
for a complex gear train, the final answer cannot be easily 
checked for accuracy. The new method is a formal mathe- 
matical approach that will handle the various types of gear 
trains. It depends on a factor designated the “synchronic 
index” of a gear train. By definition, this is the minimum 
number of full revolutions of the input gear, or “prime- 
mover” gear, that will return all gears of the train to their 
initial relationship. 

To describe this new term more precisely, consider two 
gears of unequal size, meshed together. A particular tooth 
on the pinion (driving gear) will make contact with a 
particular tooth on the driven gear at regular given inter- 
vals of rotation of the driver. That is to say, two teeth 
in mesh at rest will again be in mesh after the driver 
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has made n revolutions and, at this point, the gears will 
have resumed their original alignment. ‘The number of 
revolutions made by the driver is the synchronic index of 
the train. Frequency of contact is a function of the speed 
of the driver and has no direct bearings on the synchronic 
index. 

We have emploved the synchronic-index method at Bell 
Labs for torque and angular-error analyses. For such ap 
plications it is desirable to have as low an index as possible. 
Where wear and life considerations are of more importance, 
the index should be as high as possible. Details of torque 
and backlash applications are given in this article. 


Meshed pair 


To determine the synchronic index, I,, for two gears 
involves only basic arithmetic or merely intuition. But 
intuition can lead you astray. 

For example, consider a two-gear mesh: the driver has 
30 teeth; the driven gear has 60 teeth. It is fairly evident 
that the driver will make two revolutions before the in- 
itial alignment recurs, therefore, I, = 2. However, if the 
driver has, say, 36 teeth, and the driven gear, 243 teeth, 
it would not be easily discernable that the synchronic in- 
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GEAR TRAINS continued 


dex for this pair is 27. Hence the need for a formal ap- 
proach, even in two-gear meshes. 
For a two-gear mesh 
number of teeth in driven gear 


j= largest common factor divisible in both gears 


In terms of symbols (see box below): 
N2 


I,= 
hie 


Referring to Fig 1, where N, = 54 and N, = 56, then 
N, = 2 x 27 and N, = 2 x 28. Hence 


hi.2 =@ of (54, 56) = 2 


Therefore 


Although the fact that largest common factor is equal to 
2 has been determined by inspection, a table of prime 
factors can be consulted for more complicated cases. 

Returning to the problem of the 36T:243T gear mesh, 
hg = 9; hence I, = 2435/9 = 27. 

The ratio N,/h,, . is also called the constant of synchron- 


ization, k. For a two-gear mesh 
I,=k 


Simple gear train 
For a simple train of gears, that is, three or more meshed 
gears on independent shafts, 
I, =k, 
where k, = lowest common multiple of all values of k 
related to the prime mover. 
Consider a simple train comprising six gears, lig 2, 
where 
1, = 54 
Ns = 36 
Neg = 36 
The constants of synchronizations are: 


=28 =2?x7 


10 


First train 


Second train 


(denoted by prime mark) 


Symbols 


g = symbol signifying the operation of finding the test 
common ene or two values. Retina 

h = greatest common factor (g) for any two gears 

I, = synchronic index 

k = ey of synchronization for any two gears = 

3/"1.2 

k, = lowest common multiple of all values for k related to 
prime mover. 

L’ = the greatest common factor (g) for k’, and (ky X r) 

N = number of teeth in a gear 

r = ratio between two gears 

R = number of revolutions a gear within a train makes 

during the synchronic cycle. 

® Numerical sheets relate various factors to gears of 

similar notation. ence, fi, means greatest common 

factor for Gears 1 and 2. 


3-Compound train 


Prime mover — 
/ 1st train 


2nd train { single 
prime mark / 


3rd train (double 
prime mark/ 


< 4th train (triple 
prime mark) 


4 -Mutliple compound train 
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36 


his = Fg 


36 


kis ni 18 


Thus 
I,=kp=2X7X5 = 140 
To find the number of revolutions, R, made by any par- 
ticular gear in the train during the synchronic cycle, mul- 
tiply I, by the ratio, 1, of the prime mover and the gear 
of interest. Example: 


54 
y 2 > 
T,X tis (140) (3) 210 


Compound train 


A compound train of gears consists of two or more 
simple gear trains so arranged that at least one gear of each 
train is fixed to a shaft common to both trains. 

To compute I,, first compute k, for each simple train 
within the system. If one of the trains has only a meshed 
pair of gears, it too can be considered for the purpose of 
computation as a simple train. 

Referring to Fig 3 where 
54 Ne = 36 
56 Nz = 96 
60 N 36 
54 Ns 84 
36 

Then, as with a simple train, k values for the first gear 
train are: 


ound 


Secondary planet 
{gear 2) 


D, > 
rime 


mover 


Fo/lower 


(ge 


y Or J) 


a 


fixed 
p/ane?r 
(A) (gear /) 


5-Simple planetary gear system 
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Therefore k, = 140. 
Assigning a prime mark to functions relating to th« 
ond gear train gives: 
k’r.3 = 3; 
Therefore 
k’, = (8) (7) = 21 
For the compound train of gears 
be xX 
<< 


where L’ is the greatest common factor for k’, and (k, > 


Thus 
9 P 4 54 i] 
L 2 {21, (140 X 36 f 


= g {21, 210} = 21 
Therefore 


kp Xk’y _ (140) (21) 


~ = 140 
L’ 21 


I, = 
Thus, progressing from simple to compound gearing did 
not change the synchronic index computed for the first 
train. However, if in the above example N, was 39, then 
k’, would be 39 and L’ would be 3. 
In this case, 


(140) (39) 
3 


I, = 1820 


Multiple compound trains 


The process may be extended to cover compound sys 
tems involving three or more simple trains. The general 
formula is 


Example: Find I, for the gear train in Fig 4. (For 
clarity, multiples of 10 are used for numbers of teeth in 
this problem. ) 


Solution—F'irst train: 


N2 


his 
N 
his 


(2) (3) 


Second train: 


Ns 


continued, next page 


37 





GEAR TRAINS continued 


Compound secondary 
‘planet (gear 3) 


— Secondary 
plonet (gear 2) 


_ Prime 
mover 


Fo//ower 


(gear 4) 


™~ Fixed planet 
(A) (gear /)} 


6-Compound planetary gear system 


Gear N, is considered the prime mover for the second 
train. Hence 


Eccentricit cos 
ited [Third train: 


Center 
of gear 
Fourth train: 
"a ] 30 
Angular gos: Ost 10 
error 


he synchronic 


where 
F (kp X T1.3)] = g [6, 2] 
L” = @ [k’'y, (k’p X 1'a8)) = 9 (2, 3] I 
| a "oy (kp X r'a.6)] = g [8, 2] l 
Substituting these values in the equation for I, 
6) (6) (2) (3) 
is (6) (6) ( (3 108 
(2) (1) (1) 

The revolutions, R, for any particular gear in a com- 
pound system during the synchronic cycle is similar to that 
for simple gearing except that the ratio, r, is taken from the 
prime mover to the gears of first reduction and repeated 
until the gear of interest has been reached. 

Example: 

Referring again to lig 4, find R for Gear 8. 

Solution: 
Rs = 1, X tia X res X0"'n8 
(108) (1/3) (1/2) (3/2) = 27 

Thus, after 27 revolutions of Gear 8, the entire gear 
system will have returned to its initial relationship. During 
that time, of course, Gear 1 would have rotated 108 times. 


Planetary or epicyclic gearing—simple and compound 


Planetary or epicyclic gearing involves an arrangement 
of gears to provide a compact transmission. ‘The gears 


7 - Angular-error analysis 
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may be arranged in a countless number of ways, and for 
this reason a simple and all-inclusive formula for determin- 
ing the synchronic index has not been investigated. How- 
ever, some common applications of planetary gearing can 
be expressed as either a simple or compound spur-gear 
tiain, in which case the formulas presented here are valid 
with slight modifications. 

For example the simple internal planetary gear train 
in Fig 5 (A) can be expressed as the simple gear train in 
Fig 5 (B). The compound planetary drive in Fig 6 (A) 
is expanded in Fig 6 (B) as a compound spur-gear drive. 
The fixed planet gear is considered the prime mover in 
these examples only for the purpose of computation be- 
cause the planet arm (the actual prime mover) does not 
have gear teeth, and does not lend itself to the formulas. 

Value for I, is computed from Fig 5 (B) and 6 (B) in 
a way similar to that for simple or compound spur gearing. 
To find R, however, for a particular gear in the simple 
train, Fig 5 (B): 

R, I, > 
R; 
For the compound system in Fig 6 (B) 


R; ft A Tf 
R, 2 [ 


EDITOR’S NOTE: In addition to a 
knowledge of the synchronic index, a 
successful design of a gear train calls 
for an analysis of material, lubricaton, 
angular-error, and fastening require- 
ments: For latest data see: 

Which Instrument-gear Materials 
Wear Least? Feb 27 ’61, p 37—Results 
of wear tests by Bel Lab on gears of 


Applications at Bell Labs 


One application of the synchronic-index method is the 
torque analysis of a precisely accurate gear reduction unit 
employed in a servo application. Our inspector was asked 
to examine the input static torque to certify the low-torquc 
design requirements. Assuming that the gear ratio is 
other than an even whole number, through how many turns 
of input shaft rotation must torque measurements be mad¢ 
to ensure that all conditions of internal gear alignment 
have been tested? Computing the synchronic index gave 
the answer. 

In another application, Fig 7, Gear A drives a position 
sensitive electronic component, and Gear C drives a mc 
chanical stylus which precisely records its behavior. Gear 
B is merely an idler that connects the two components. 
An eccentricity error in Gear B reflects an angular error 
to each of Gears A and C, giving one a negative error and 
the other a positive error as related to their normal direc- 
tion of rotation (four positions of rotation are shown). 
A knowledge of the synchronic index quickly indicates 
the frequency at which exact coincidence could be expected 
between Gears A and C. 


For REPRINT of above article, just check 607 on one of the 
Reader Service cards found in this issue. 


Now available, a combined reprint of 


9 LECTURES ON MECHANISMS 


various materials, including plastics. 24 magazine-size pages reviewing the various 


For free reprint, check 588 on Reader 
Service card. 

The New Developments in Bearings 
and Gear Lubrication, May 15 ’61, p 98. 
Latest equations and data from this 
year’s ASLE annual meeting. For free 
reprint, check 604 on Reader Service 
card. 

Latest Equations for Angular Errors 
in Gears, Aug 15 ’60, p 56. They predict 
effects of the seven key factors that 
influence accuracy. Reprint copies 
available for 25 cents each. 

15 Ways to Fasten Gears to Shafts, 
May 30 ’60, p 43—Roundup of methods 
with a comparison table. Reprint cop- 
ies available for 25 cents each. 


a 


eewnxweoe weaew wn 


ways linkages and springs may be designed 
to balance loads, transmit forces, feed parts. 


- SPRING MECHANISMS—force analysis 

- SPRING MECHANISMS—-point balancing 

. SPRING MECH ANISMS—continuous balancing 

- POWER CYLINDER MECHANISMS—full stroke 

- POWER CYLINDER MECHANISMS—-intermediate positions 
- FEEDER MECHANISMS—types 

- FEEDER MECH ANISMS—applications 

. FEEDER MECHANISMS—angular motions 

- FEEDER MECHANISMS—curvilinear motions 


Copies of this combined reprint are available at $1 
each, including postage. Send order with remittance 


to: 


Reader Service Department, 
PRODUCT ENGINEERING, 
330 W 42nd St, New York 36 
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FAST-RESPONSE TEMPERATURE 
CONTROLS 


500 1000 


Temperature, °F 


SERVICE-TEMPERATURE RANGES 
for heat-sensing elements. 
2000 


When temperatures are measured under cooling or heating conditions, 


the time lag of the sensing element can introduce substantial errors. 


Here are response rates for thermocouples and thermistors. 


W BRATKOWSKI 


Materials Laboratories 
Westinghouse Electric Corp 


To determine actual temperatures from a record of 
changing temperature, the time lag of the thermal element 
must be known. Lag of response behind change in tem- 
perature depends on sensitivity of the element, its heat 
capacity, characteristics of the heating medium, and the 
trate of change in external temperature. 

A variety of sensing elements are available for tempera- 
ture controls in the range of —100 to 1500 F: mercury- 
and gas-filled thermometers, thermocouples, resistance 
thermometers, and thermistors. For ambient conditions 
involving slow rates of change such as a few deg per min., 
the output of any of the types shown in Fig 1 will indi- 
cate true temperature. But when temperatures are chang- 
ing rapidly a sensitive element with fast response is needed, 
and the time lag must be known. 


For fastest response, the usual mercury-, vapor- or gas- 
filled thermometer should have high thermal conductivity, 


40 


low specific heat, small mass and large area. Representa- 
tive response curve for a bare thermometer element in a 
static fluid, Fig 2, shows 6 sec to reach 63% of the final 
temperature. Addition of a well for the thermal element 
increases time lag. 

Thermocouples can be made with much lower mass, but 
their sensitivity to temperature change is low. Thermistors 
may have more mass than thermocouples but sensitivity is 
much higher, as shown in Fig 3. 

To determine the relative rate of response of thermo- 
couples and thermistors, tests were made by measuring 
time of response on an oscilloscope when a sensing unit at 
room temperature was: 

. Heated in water at 200 F, then 

. Cooled in air at 85 F, then 

. Cooled in water to 40 F, and finally 

. Warmed in air to room temperature 
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A bare thermocouple and thermistor were subjected 
to a step function of temperature. The output of each 
element was amplified and presented on a calibrated oscillo- 
scope. The room-temperature line was observed on the 
oscilloscope. At beginning of the sweep the sensing ele- 
ment was subjected to a sudden change in temperature 
and the transient response was photographed. The ele- 
ment was left at the new temperature for several minutes 
until it stabilized. Results of the tests are shown in 
charts on next page. 

Tests were made on three types of thermocouples— 
copper-constantan, chromel-alumel, and iron-constantan 
—and on a thermistor 0.05 in. diameter. Output from the 
sensing element was displayed on an oscilloscope and pho- 
tographed as the temperature was changed. The thermistor 
had a thermal lag of only 13 millisec for 63% of change 
in water; thermocouples under similar conditions took 16 
millisec. When cooling in the air, the time lag was approxi- 
mately 60 millisec for thermistors and 38 millisec for 
thermocouples. 

he response of thermocouples is determined by their 
heat-transfer characteristics, and the type of thermocouple 
does not appreciably affect the speed of response. ‘The 
thermocouple can follow rapidly fluctuating temperatures, 
with rate of response determined by (1) size of thermo- 
couple and well, (2) thermal characteristics of the mate- 
rials involved, and (3) method of application. 

Thermistor response is comparable to thermocouples, 
but it can be assumed that thermistors of large size will 
have more lag. However, thermistors have considerably 


more output than thermocouples for such applications as 
text continued, page 43 


TYPICAL BARE MERCURY-VAPOR thermometer in a 
static fluid requires 6 sec to reach 63% of final temperature. 
Bare resistance thermometer responds in 45 sec. Addi- 
tion of a well with %-in. wall increases lag of 

gas-filled thermometer to 90 sec. 


‘ 





THERMOCOUPLES 


In a closed circuit consisting of two conductors of dis- 
similar metals, when the two junctions are at different 
temperatures a current is generated—or if the circuit is 
broken, a small voltage appears. With one junction held 
at a constant temperature, the temperature of the other 
junctions can be measured by the voltage or current gen- 
erated. 

Major disadvantage of this system of temperature meas- 
urement is the low electrical output, and the errors arising 
from changes in junction resistance. Further, a thermo- 
couple circuit may contain many junctions, each potentially 
contributing to the output. 


RESISTANCE THERMOMETER 


Most materials undergo a small increase in electrical re- 
sistance when the temperature increases, an effect em- 
ployed in resistance thermometers, which use nickel or 
platinum as the sensitive element. The speed of response 
of resistance thermometers is of the same order of magni- 
tude as with thermocouples. The resistance change, how- 
ever, is small (Fig 5) and the electrical output is of the 
same order as for thermocouples. 


THERMISTOR 


Certain ceramic semiconductors exhibit large increases 
in resistance with increasing temperature; output is as 
much as 100 times more than can be obtained from a 
thermocouple. A thermistor therefore is extremely sensi- 
tive to small temperature changes—including the heat self- 
induced by its own current. In addition, the thermistor is 
highly stable and its stability improves with time, as shown 
here. 

The sensitive element is a sintered compact of oxides 
(manganese, nickel, and cobalt) with a binder, pressed or 
extruded to shape and sintered in a controlled atmosphere. 
Terminals are fired silver paste, with leads attached by 
solder. 
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FAST-RESPONSE TEMPERATURE CONTROLS. continued 
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TYPICAL INSTANTANEOUS-RESPONSE 
CURVES for a thermistor and a thermo- 
couple exposed bare to water and air. 
Curves are from prints made of oscilloscope 
trace as thermal element is subjected to 
rapid temperature change. Response time 
shown is time required to reach 63% of 
final temperature. 
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EDITOR’S NOTE: For a discussion of problems faced when 
designing-in temperature-sensing elements see: 

Temperature Measurement in Solids, July 21, '58, p 65— 
Compares performance of thermistors, resistance thermo- 
meters and thermocouples; discusses safeguards in select- 
ing bonding materials, effect of oxidation, and practical 
temperature limits. 


The following articles include design data, characteristics 
and applications for thermistors: 

Types and Uses of Thermistors, Mid-Sep ’58, I-16—Review 
of characteristics, construction, types and applications in 


THERMISTOR ELEMENT provides much 
higher voltage sensitivity to temperature 
change than obtained from a thermocouple 


measurement and control of temperature on rotating equip- 
ment, where circuits must include sliprings. 

l’or fast response to changing temperatures a thermistor 
must be bonded to the measured part with a cement having 
good thermal conductivity but high electrical resistivity. 
An epoxy resin filled with aluminum powder makes a good 
bonding material up to 400 F; at higher temperatures 
ceramic and glass materials are required. 

Thermocouples can be effectively bonded to parts by 
spotwelding or with thermal conducting adhesives. 


temperature sensing, time delay, and transducers; with 
typical circuits. 

Thermistor Nomograph, Mid-Oct ’55, p. I-22—Alignment 
chart gives resistance ratio for various materials based on 
a reference temperature of 25 C. 

Which Type of Thermistor, Mar '54, p 182—Types and 
mountings, characteristics, power ratings and factors in 
selection. 

How to Use Thermistors, Apr 
for temperature control, temperature 
other applications. 


’b4, p 200—Basic circuits 
compensation and 
—Robert W Carson 
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Now available, your review of 


PATENT PROBLEMS 


A combined reprint of 19 articles, 48 magazine-size 
pages covering the patent laws both here 
and abroad and how they operate for inventors 


and corporations. 


WHAT HAPPENS TO PATENT APPLICATIONS? 


PATENTS AND THREE NEW LAWS 
WHERE IDEAS GO BEGGING 


WHEN IS AN IDEA WORTH PATENTING? 


ARE PATENTS ANY GOOD? 
THAT 


PATENT AGREEMENT—SHOULD YOU 


SIGN? 


THE LITTLE MAN CAN'T PROTECT HIS PATENT 
MAKING MONEY WITH PATENTS IS TOUGH— 


BUT NOT IMPOSSIBLE 


and many more 


Copies of this combined reprint are avzilable at $1.50 
each, including postage. Send order with remittance 


to: 

Reader Service Department 
PRODUCT ENGINEERING 
330 W 42nd St, New York 36 
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PRODUCT DESIGNS 


Module Concept Adds Versatility 
to Lathe 


It allows automated machine to grow into 
eight different models, supplying control 
systems that match spindle speeds to tool 
feed. 


BASIC MACHINE contains bed, headstock, tailstock, and 
central hydraulic unit for feed, crossfeed, tailstock move- 
ments and lubrication. This is used for three types of 
lathe, and, with slide and cross-slide options, a total of eight 
models are available. 

Simplest of the three types, the SC, is for long produc- 
tion runs of simple pieces. It consists of the basic machine, 
plus a carriage equipped with 60° cross-slide, and a hydrau- 
lic copying attachment (A). The cycle is automatic, but 
provides only a single pass followed by a fast return. 

The more complex type 5S, for handling more-complicated 
pieces, can be set up easily enough to make it practical for 
medium or even short runs. This machine (B) is equipped 
with a carriage carrying a 60° cross-slide, a more sophisti- 
cated copying attachment, and 2 program drum for a 4-pass 
machining cycle. 

Most complex model is Type U. It uses the same basic 
machine, with the cross-slide perpendicular to the spindle 
axis. The copying attachment has a revolving templet- 
carrier and is controlled by two program drums. This type 
(C) is for production runs on pieces requiring complex 
cycles of tool movement. 

Any of the three types can be fitted with auxiliary cross- 
slides for facing, chamfering and similar operations. 


PS ... The basic machine was designed for adaption to needs of 
a user. It has a “monobloc” bed and inclined slide-ways—provid- 
ing easy access to workpieces and easing removal of chips and 
coolant. Its all-gear headstock is powered by a 10-hp motor with 
separate disk brake. The lathes are produced by Ernault Batig- 
nolles, Paris, France. 





PRODUCT ENGINEERING + MAY 29, 1961 - 





HYDRAULIC CIRCUIT CONTROL is 
mechanically interlocked to keep 
longitudinal speed proportional to 
spindle speed. During feed cycles, in- 
put screw for the slide carriage func- 
tions as a rack that feeds carriage 
speed and position data to control 
valve. Control valve in the feed circuit 
is also connected through gearing to 
the spindle. 

Input from spindle feeds through the 
control box to the valve spool, rotating 
both it and the pilot screw. Pilot 
screw, in turn, drives the pilot-screw 
worm wheel. An_ electromagnetic 
clutch locks this worm wheel to a 
worm gear meshed with the slide-car- 
riage input screw. The valve spool 
rotates continuously, to reduce break- 
away friction, but remains in the same 
longitudinal position in its sleeve as 
long as pilot-screw rotation matches 
longitudinal movement of the carriage 
input screw. 

If the tool meets increased resist- 
ance, the slide carriage is slowed 
down; longitudinal movement of the 
input screw no longer matches rota- 
tional movement of the pilot screw, 
which then begins to “climb” and pulls 
the valve spool out of its equilibrium 
position. This displacement increases 
hydraulic pressure on the slide-car- 
riage feed cylinder and speeds it up. 
When the carriage returns to normal 
speed, the forces between the carriage 
and pilot-screw wheels are again bal- 
anced and valve spool returns to 
original position. 

When both spindle and carriage are 
stopped, the slide-carriage screw can 
be turned by a hand crank. This 
causes a similar displacement of the 
valve spool, so the carriage moves 
until the spool returns to equilibrium 
position. The operator can now posi- 
tion the slide carriage with very little 
effort—just by turning the crank. 

The feed-advance control system 
also provides the means for carrying 
out automatic cycles. To start or stop 
the carriage, an _ electromagnetic 
clutch-brake is energized or deener- 
gized. During machining pass, advance 
ean be changed from “normal” to 
“fine’’—or direction of advance changed 
—by electromagnetic clutches in the 
control box. 

For fast return, the electromagnetic 
clutch on the pilot-screw worm gear is 
deenergized disconnecting the pilot 
screw and its worm wheel. Since 
there is no restraining force from the 
carriage-screw worm wheel, the hy- 
draulically loaded valve spool shifts 
to fast-return position. For fast ap- 
poach, a solenoid attached to the valve 
spool is energized to overcome the hy- 
draulic loading and move the spool in 
opposite direction. The limit stops are 
tied into the valve-control mechanism 
When the lug on the end of the car- 
riage screw runs up against a stop, the 
stop-bar motion is transmitted to the 
control valve. 
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MEMORY DRUM is driven by a chain attached to end 
of the slide-carriage screw. This provides exact corre- 
lation of drum and carriage positions at all times. To 
program the drum, a flexible card is mortised by hand 


to actuate miniature 


switches. To simplify progam- 


ming, the card is imprinted with the function of the 
switches and the longitudinal position of the slidecar- 
riage. Switches tripped by the cut-out portions of the 
card, activate the clutches and solenoids which position 
the pilot valve to control the carriage slide. 





Spindle input 
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Fuel-filled Motor 


Drives Pump 


Cumulative pump with intake and delivery ports 
at periphery of impeller develops higher pressure 
than usual centrifugal unit. Submerging the pump 


in fuel prevents troublesome vapor-lock. 
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SUBMERGED PUMP is suspended on mounting ears at 
bottom of fuel tank, and drawing fuel through a 200-mesh fil- 
ter. The molded, fluted impeller floats axially on the stainless 
steel motor shaft and is driven by a pin through the shaft. 
In operation, interior of the unit is flooded with fuel. Fuel 
passes through the armature bearings, at the pump end of 
the unit, into the motor chamber and then through a return 
passage to the pump intake port. This continuous circula- 
tion prevents stagnation of fuel in the motor. 


Safety factors are these. With the motor flooded with 
fuel, there is no possibility of fuel ignition. With an empty 
tank and empty motor section the vapor would normally 
be too rich to ignite, owing to the narrow ignition range of 
fuel/air mixtures. Should ignition take place under some 
other condition, the exits from the pump are of such small 
bore and long length that they would serve as flame traps. 
In addition, a gauze flame trap is installed in case the 
lower bearing should develop excessive clearance. The 
intake filter is an additional safeguard. 
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/apeller 
‘gic housing 


INLET AND OUTLET PORTS are at edge of the impeller 
instead of usual design (“in” at center, “out” at periphery). 
A baffle which fills the space between impeller and housing 
is placed between the ports. In operation, fuel is flung out- 
ward by rotating impeller and recirculated by the curved 
housing. It then reenters the serrations in the rotor. Speed 
of the moving fuel exceeds the tip speed of rotor—giving 
a higher output pressure than a simple centrifugal pump 
could produce. 





PS .. . Vapor-lock in auto fuel systems has become increasingly 
troublesome with the use of high-volatility fuels. The problem 
usually occurs on the suction side of the fuel system, therefore 
locating the pump below tlie fuel surface eliminates possibility 
of a vacuum at the intake. Pump weighs 214 |b at 12 v. It 
delivers 25.0 gal./hr at 3.5 psi; power consumption is 18.3 watts. 
Electric fuel pump Model 2FP is produced by Joseph Lucas Ltd, 
Birmingham, Eng. 
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The laboratory properties of a ceramic are not enough— 
it must perform satisfactorily in the final product. 
Author gives selection table and guides to follow... 


WHEN DESIGNING WITH 
CERAMIC MATERIALS 


L R LARSEN, sales development engineer 
The Berylium Corp 


AA|though ceramics are inherently brittle, their other 
properties offer sufficient advantages to enable these non- 
metals to cover a wide range of applications. Generally, 
these applications can be divided into three groups, each 
emphasizing a set of key properties offered by the ceramics: 

© Refractory—oxidation resistance, plus useful rigidity 
and strength at 2000 F and beyond. 

e Electrical—high resistivity and dielectric strength, along 
with resistance to heat and moisture. 

@ Mechanical—hardness and strength at elevated tem- 
perature, wear and abrasion resistance, dimensional sta- 
bility. 


Within each group, it is not hard to pick a ceramic 
material that will have the right theoretical properties. 
The problem is how to specify the part so that it will re- 
tain these properties and give satisfactory performance 
after it is fired and made part of the final assembly. 


When choosing, these are the basic steps: 


1—Classify the application into one of the 3 groups 
refractory, electrical or mechanical. This shows which are 
the competing materials to consider, as well as where the 
ceramics fit in. Grouping is simple, once you examine your 
requirements and list them in order of importance. Then, 
in the selection tables on next page, go to the appropriate 
materials group for one that will meet the needs. 

2—Anticipate manufacturing problems before you design 
the shape. This is important because after ceramics arc 
fired, they resist wear and abrasion—stock removal is lim- 
ited to grinding and is difficult. 

3—Consult the suppliers of the basic materials or parts. 
hese specialists can advise you on the limitations of their 
materials. Often also, they produce parts in competing 
ceramics that may be a better choice. 


THE THREE APPLICATION CLASSES 


Refractory ceramics 
These maintain useful structural strength and rigidity 
to 2000 F and beyond. They also are insulators against 
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electricity, are inert to most atmospheres, and are resistant 
to many molten metals and fused salts that attack metals 
rapidly. 

High, steady temperatures pose no particular problems 
for refractory ceramics (many of them are somewhat ductile 
at elevated temperatures) and most ceramics can withstand 
temperature variations in an elevated range. On the other 
hand, large temperature fluctuations—especially those, that 
go down to room temperature—will build up thermal 
stresses that cause cracking. In general, a material will 
build up less thermal stress if it has low clastic modulus, 
low thermal expansion and high thermal conductivity. 
Although many ceramics have sufficient thermal-shock re 
sistance to survive a quench into water from red heat, even 
this low susceptibility to thermal stress can be lost through 
a poorly designed shape that contains notches and other 
stress concentrators. 

The large comparison table supplied here is not com 
plete. It is impractical to include the many ceramic-type 
refractory mixtures made expressly for ramming or casting 
Essentially, these consist of alumina plus silica, chromium 
and magnesia, and with binders to hold the mixture to- 
gether when fired. These refractory ceramics are often 
found useful as cements with which to build up large as- 
semblies of fired ceramics. 

Metals that compete with ceramics in this refractory 
ficld are the coated steels and the oxidation-resistant nickel- 
or cobalt-base superalloys. All these have high heat con 
ductivity that transmits the heat through the part and 
require separate materials for insulating. Metals also have 
higher expansion rates, which are difficult to compensate 
for in large assemblies. Coating metals with ceramic ex 
tends their useful range to temperatures where they would 
normally oxidize but does not increase their low strength 
at these temperatures. 

Reinforced plastics also compete with refractory ceramics 
at high temperatures. These, however, are limited to spe- 
cial applications where the life of the part is traded for 
minimum rise in temperature for components housed 


within. text continued, page 50 
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PROPERTIES OF CERAMIC MATERIALS 





REFRACTORY 





Silicon 
Silicon carbide 
carbide | (silicon Mullite Thoria Zirconia 
(ceramic-| nitride- | (synthetic) (stabilized) 
bonded) | bonded) 


PHYSICAL PROPERTIES 
Melting or Softening Temp, °F 3500 


3200 


ELECTRICAL PROPERTIES 
Dielectric Strength, v/mil. . . 


Dielectric Constant at 1 mc 


Resistivity, ohm-cm 

at RT to 212 F 

ow S7OF.... 

at 900 F...... 
| Sarr 
at 2200 to 2300 F... 


MECHANICAL PROPERTIES 
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AND 3 CLASSES OF APPLICATION 





Alumina 
(95%) 





(dense) 


excellent 





ELECTRICAL 





Steatite 





Cordierite 





Forster- 
ite 


240 


6.2 


1.8x10!? 


3x108 





Lithia 
porcelain 





Titanium 
carbide 
(cobalt- 
bonded) 


MECHANICAL 


Tungsten 
carbide 











Boron 
carbide 





Zir- 
conium 
carbide 


Carbides generally exhibit 
electrical semiconductor properties 
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COMPARISON—METHODS OF FORMING WITH CERAMICS 





Cold Pressing Hot Pressing Extrusion Slip Casting 


Wide choice of 
cross-section 


Straight sides, 
Fine surface detail 


Straight sides Intricate shapes with 


undercuts 


Dia (max), 10 in. Limited by press 
Length to dia (max), 2:1 size 
Wall (min), 1/8 in. 


Continuous; 
Section limited 


by press size 


Large; limited by 
green strength; 
wall (min) 1 16 in. 


Abrasion-resistant 
steel 


Steel, tungsten carbide Graphite Plaster 


Steel—-10,000 
Tungsten carbide—200,000 


Usually 1 Limited by die wear 


High low High low 


Part usually 5 to 10% 15 to 20% 


machined 


99% + 95% 90% 














Electrical ceramics 


Their principal practical value lies in their insulating 
properties—high electrical resistivity and good dielectric 
strength. 

Below 300 F, many organic insulators are cheaper and 
easier to fabricate, so the ceramics are generally limited to 
electrical applications that require structural strength or 
stability. Strength is required in such applications as high- 
voltage insulators that must have long stand-off distances 
to prevent arcing. Ceramic capacitors are premium-priced 
but offer excellent stability in moist conditions. 

Above 300 F, ceramics can withstand prolonged expo- 
sure to temperature without deterioration. Their competi- 
tors here are such inorganics as glass and mica. Glasses 
have more-uniform electrical properties than electrical 
procelain, but they soften at about 1000 F, and their 
strength is lower. Mica has high tensile strength in the 
direction perpendicular to the cleavage plane, is easy to 
fabricate and punch into complex parts. It is also sintered 
into massive form by bonding with glass, but its tempera- 
ture limit (about 1500 F), although higher than for glass, 
is below the limits for most ceramics. 


Mechanical ceramics 


Their usefulness lies in their chemical inertness, their 
hardness, and their high elastic modulus, strength and 
creep resistance at high temperature. Porcelain and other 
oxide-type ceramics are used mostly for their chemical 
inertness but the low tensile properties limit their mechani- 
cal applications. This is why aluminum oxide (an excep- 


tion), the metal-bonded carbide ceramics and the ceramic- 


metal combinations (cermets) are preferred—they have 
sufficient toughness for many mechanical parts. 


50 


These materials have reasonably high flexural strength 
but are notch-sensitive. Their high hardness and bearing 
strength will withstand the concentrated loads that nor- 
mally cause indentation in most metals. Here, the hard 
cermet must be thick enough to avoid bending-deflection 
and must be firmly supported. Mechanical-impact strength 
can be increased with high amounts of metal binders but 
this also lowers the surface hardness and the rupture 
strength at elevated temperatures, above 1500 F’. 

The refractory metals are also used here. For example, 
alloys of molybdenum and tungsten have high impact 
strengths and their ductility allows greater versatility in 
part shape—but they oxidize rapidly above 1000 F unless 
protected. 


DESIGNING THE CERAMIC PART 


Mechanical properties of ceramics drop about 50% for 
each 10% decrease in density. But maximum density 
should not be specified unless its premium cost and other 
disadvantages can be justified. Density varies with the 
method of forming the part and is given in the table com- 
paring the production processes. 

Density varies with size and shape. In general, small, 
simple parts will have higher densities than large, complex 
parts. Hot-pressing (sintering under pressure) gives densi- 
ties over 99% regardless of size. Mechanical strength is 
also higher because the lower sintering temperatures limits 
grain growth. However, hot-pressing is expensive and parts 
must be machined from the pressed slug. 

High density by hot pressing is required in nuclear 
applications where a maximum number of atoms must be 
crowded into a given space, but is not required for gas 
tightness. 
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Shape should be more uniform for ceramics than for 
metals because their poor ductillity does not redistribute 
stresses. Smooth curves, gradual changes in cross-section, 
and large fillet radii help avoid cracking from the initial 
firing as well as failures from service loads. 

The shapes possible depend on the process chosen to 
form the part. Cold pressing followed by sintering is the 
most common. Generally, parts made by this method 
should have straight sides with no undercuts, and need 
chamfered corners with a small 0.005-in. flat land at the 
edge to avoid feather edges on the punch. Lengths greater 
than 4 times diameter are difficult to make. Length of holes 
should be less than the diameter and distances between 
holes less than the diameter. 


Threads are built-in notches, so should generally be 
avoided if another fastening system can be used. If threads 
are necessary, they should have a radius at the thread root. 
Threads are expensive. When they are machined into the 
green (unfired) part, thread fit is poor, usually a loose 
Class 1 fit; if machined into the ceramic after firing, threads 
must be ground into the part. 

Dimensional tolerances are generally broader for ceramic 
parts than for machined metals because shrinkage during 
firing is high (usually from 15 to 30%). Tolerances vary 
with the forming process. Slip-cast parts have the widest 
tolerances, 15 to 20%. Tolerances of 5 to 10% can be 
held in extruded parts and 1 to 5% in cold-pressed parts 
with a minimum of 0.005 in. 

Machining ceramics to improve as-fired tolerances is slow 
and costly because ceramics must be ground—often with 
diamond abrasives. If the fired part cannot meet toler- 
ances, grinding should be limited to one or two flat sur- 
faces that can be surface-ground—the grinding method 
that is cheapest. Next cheapest in order: centerless grind- 
ing; grinding between center; ID grinding. 


FASTENING CERAMIC PARTS 


The three main methods for fastening ceramics and 
cermets parts are brazing, mechanical fastening and cement- 
ing. 

Brazing is the best method when two surfaces must pro- 
vide a vacuum or pressure seal. ‘The ceramic parts are first 
glazed with metallic silver or moly-manganese, then brazed 
directly or plated for soft soldering. Braze has high strength 
but if the ceramic is brazed to a different material, high 
bond strength can build up stresses from the differential 
contraction when cooling from the brazing temperatures. 
Brazing a thin copper shim between the two materials will 
absorb some of the stresses, but will not provide proper 
support under impact or heavy loads. Remember these 
cautions when designing brazed joints: keep ceramic or 


EDITOR’S NOTE: For more informa- lems with titanium 


carbide inserts as small as possible; braze them on one sur- 
face only; maintain precise clearances (0.002 in.) for best 
braze strength. 

Structural adhesives, either organic or ceramic, offer 
a good fastening technique for ceramics because they dis- 
tribute the loads evenly through the joint. Because their 
bonding temperatures are low, the adhesives permit larger 
areas to be joined than with brazing. Bond strengths with 
adhesives are from 8,000 to 10,000 psi in contrast to brazed 
strengths of 40,000 psi. 

Adhesive bonding is a common way to compensate for 
thermal expansion in large assemblies, such as furnace 
linings. Instead of a large cast or rammed monolithic con- 
struction, the wall is built up of fired ceramic layers, ce- 
mented together with weaker ceramic cements. ‘These 
bonds will craze or crack to allow the assembly to expand 
as needed. 

Mechanical fastening should stress ceramics in com- 
pression rather than in tension, bending or shear. This is 
because compressive strengths of ceramics are much higher, 
usually at least 10 times the tensile strength. 

Clamped or bolted parts should be ground to remove 
the slight waviness usually present on the surface of as-fired 
parts. This gives good mating fit and avoids bending 
stresses from misalignment. 

Shrink-fits (metal shrunk onto the ceramic) are seldom 
satisfactory when temperatures vary because the large ex 
pansion coefficient of metals will loosen the bond. 


NEW FORMS FOR CERAMICS 


Forms other than the massive sintered bodies are be- 
coming more common because they offer special properties. 
These include: 

Crushable insulators are ceramics developed for shielded 
electrical elements of the Calrod type. The ceramic mate- 
rial must insulate the electrical heating element from the 
metal casing, yet transfer heat to the outer surface. Cer- 
amic beads, so made that they will crush evenly, are 
threaded over the resistance wire and then inserted into a 
tubing of the shielding metal. Next, the assembly is swaged 
and formed. Beryllia, which is both an electrical insulator 
and a good heat conductor, is excellent for this application. 

In fiber form, ceramics have sufficient resilience for high- 
temperature gaskets and packing. Fibers now being made 
of mullite (alumina and silica mixture) are useful to 2300 F, 
well above the present temperature limits of glass fibers or 
asbestos. 

Foams or bonded bubbles are less susceptible to thermal 
shock. Porosity of about 80 to 90% gives thermal con- 
ductivities less than ys that of the dense form of ceramic. 
These foams, however, are permeable to most gases. 


sistance to thermal shock, gives tips 
on fabrication, design and applications. 


carbide’s hot 


tion on high-temperature design with 
ceramics and sintered carbides, see 
the following: 

Designing with Sintered Beryllia, 
Oct 17 ’60, p 65—This unusual material 
is an electrical insulator, yet has heat 
conductivity almost that of aluminum 
metal. 

Titanium Carbide, Nov 11 '57, p 84 
—How to solve high-temperature prob- 
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strength and hardness. 

Ceramics That Bounce, Feb 3 ’58, p 
76—Fired into spring form, alumina 
has elastic action at high temperatures. 

Glass and Ceramic Fibers, July 7, 
58, p 70—Design data on the three 
most important types of thread-like 
material with rugged properties. 

New Low-expansion Ceramic, Sep 30 
7, p 70—Compares ceramics for re- 


4 
a) 


Glass Ceramics Go Commercial, Mar 
17 58, p 87—Property and applications 
data for two types of nucleated glass 
ceramics called Pyroceram. 

Nitride-bonded Silicon Carbide, Feb 
57, p 135—Bonded with silicon nitride, 
parts have remarkable resistance to 
heat, abrasion and corrosion. 

—Herbert Kee 
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SHOULD YOU MAKE THAT SPEECH? 


You've been invited to make a public presentation. How do you 


evaluate the invitation, for yourself, for your company, 


for the profession? Here are guideposts to your answer. 


PAUL R HEINMILLER, Communications consultant 


Mfg Engrg Consulting Service, General Electric Company, Schenectady 


You have just been invited to make a 
presentation before an audience. It may be 
one of many, or an unusual thing for you. 
It may be an invitation to speak before a 
“national forum” where you can present 
broad ideas and company views on signifi- 
cant issues. It may be a talk before a tech- 
nical-society chapter on some detail of engi- 
neering, or it may be for a local high school 
science club—on careers in engineering. 

Guideposts to aid you in accepting, or re- 
jecting, speaking engagements are advisable, 
for these reasons: 

1. To help you use your time more efh- 

ciently, and fulfil your job responsibili- 
ties more effectively. 
To gain increased stature and recogni- 
tion for your company, yourself and for 
the engineering profession by helping to 
make sure that qualified individuals fulfil 
speaking engagements. 

There are at least five reasons why you 
should participate in this type of communi- 
cations activity: 

1. It is your responsibility to let others know 
your views on technical and nontechni- 
cal matters, as a member of a business 
enterprise. 

It is an excellent opportunity for your 
company to gain stature and recognition 
with audiences important to your cor- 
porate welfare. 

It helps implement your company’s com- 
munications program by keeping open a 
key communications channel. 

It presents an opportunity to project 
your company’s “image” to important 
audiences. 

It affords an opportunity for you to gain 
recognition and stature. 


Three kinds of speaking engagements 


Significant issues: This is one of the most 
important, not only for communicating 
ideas to the immediate audience, but for 
using speech reprints for planned distribu- 
tion to important audiences, both inside and 


outside your company, for source material 
for further communications activity, and for 
coverage in popular communications chan- 
nels. The “multiplier value’ often is more 
important than the value of the information 
to the immediate audience. 
Examples of “Significant Issues” presenta- 
tions are: 
1. Congressional test:mony 
2. Speeches at national and international 
conferences 
Speeches at industry and professional 
conventions 
Speeches at leading universities 
Presentations before government groups 
Talks to major executive clubs, Cham- 
bers of Commerce, etc 
To state or regional association meet- 
ings 
To local colleges 
To plant-community audiences 

10. Press conferences with national or in- 

dustry-wide coverage 

11. Network radio and T'V appearances 

Teaching: You undoubtedly spend con- 
siderable time “teaching.” In general, there 
is no effort to obtain widespread publicity 
from these occasions, and the immediate 
audience is important. Examples of teach- 
ing engagements are: 

1. Management conferences (internal) 

2. Conferences of functional or subfunc- 
tional managers and functional contribu- 
tors (internal) 

Presentations to executive office and 
board of directors 
Customer conferences 
your company) 
Lectures at colleges, universities, and 
secondary schools 


Papers and panel representations before 
technical, professional, or industry asso- 
ciations 


(sponsored by 


Ceremonial or “business-obligation” ap- 
pearances: Managers and prominent mem- 
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bers of the professional staff are often in 
demand for situations where a “celebrity” is 
wanted as a headliner. Many times it is 
difficult to distinguish between ceremonial 
appearances and those having real multi- 
plier, or teaching, values. Their prestige and 
customer-relations values should not be un 
derestimated. Examples of ceremonial or 
business-obligation appearances are: 
Local or state Chambe-s, Rotary, Ki- 
wanis, Lions 
Dedication speeches, ground breakings, 
new facilities 
Graduation ceremonies for training 
courses (company and noncompany) 
College and secondary-school commence- 
ment exercises 
Acceptance speeches 
6. Company-sponsored conferences 


Receiving the invitation 

Organizations wanting a speaker approach 
a company either directly, or through an 
intermediary, such as a district sales office. 
A request may be for a “speaker from 
your company” or a specific person. 

If you are asked for by name, you have 
certain obligations to the sponsoring organ- 
ization. One obligation is accepting—or re- 
jecting—the offer promptly. If you don’t 
want to fill the engagement, reject it; but 
at the same time suggest someone else from 
your organization (with his approval) to 
handle the assignment. Or, reply that you 
are willing to suggest someone else from 
your company. This keeps the ball in your 
control and prevents competition from 
getting an edge. 

Blind requests, those asking for “a 
speaker,” must be acknowledged promptly. 
If the accompanying checklist indicates an 
acceptance is in order, then the most ap- 
propriate individual should be selected. 


Criteria 


Here are some guideposts to help you to 
accept—or reject—general speaking engage- 
ments. To make a decision of this kind 
usually is more difficult than to decide on an 
invitation to present a technical paper be- 
fore, say, a national technical society’s semi- 
annual meeting. 


1. Is the audience—quality and quantity 
—worth the time you must invest and 
the company’s money you must spend? 


Are you being offered a spot on the 
program worthy of your position and 
reputation? 

Can it fit into your busy schedule? 
Are teaching values or multiplier factors 
available, such as speech preprints and 
reprints, plus interviews from press, 
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radio, TV? Or, is the engagement 
merely a “ceremonial” (or business- 
obligation) affair where a “celebrity” is 
wanted as a headliner? 


Are you the person best qualified to 
represent your company? That is, do 
you have the technical competence and 
background, position, and over-all com- 
pany point of view? How well do you 
speak? 

Can it be tied in with a business trip? 
Can other speaking engagements be 
lined up in the area, or enroute? 


Is the location accessible, convenient, 
and served with good transportation © 
facilities? Or will the entire project 
take more time and trouble than the 
benefits to be derived? 


Will it be a presentation of a highly 
technical nature? If so, do you have the 
competence? 

Will it be a survey presentation of gen- 
eral nature? If so, will you be able to 
fulfil your public-relations responsibil- 
ities? 

Do they really want to hear something, 
or are they just looking for a speaker 
to fill a spot? 

Do you have a presentation available 
that can be used “as is,” or with minor 
adaptations? Must you develop an en- 
tirely new presentation? If so, is it 
worth it? And can the presentation be 
used elsewhere in the future? 


Can the assignment be passed on to a 
person reporting to you, or two posi- 
tions removed? 

If you must decline, can you suggest 
someone else in your company to 
handle the assignment? 


15. Do you really want to do it? 
Should you accept? 


If your answers to the above questions fall 
predominantly in the “Yes” category, you 
probably should accept the invitation. If 
the answers run about equally “Yes” and 
“No,” Questions 1 through 5 should be the 
deciding ones. With “No” for the majority 
of answers, your best course is to pass it on 
to someone else in your organization. 


EDITOR’S NOTE: This is a logical addition 
to the series “Seven Steps to Better Oral 
Reporting,” (PE—Jan 11 ’'60, p 38), now 
available as part of the reprint booklet, 
“Lessons in Better Reading, Writing & Re- 
porting,” obtainable for $1 from Readers 
Service Dept, Product Engineering, 330 W 
2nd St, New York 36. Please enclose re- 
mittance; we pay postage. 

—E J Tangerman 





Speed design with these 


CALCULATION FORMS 


Make up a form in advance and repetitive 
calculations become simply a matter of filling in the blanks. 


JACOB HERMANN 


Design engineer 
Heat Exchanger Div, Young Radiator Co 


Bs there a design calculation you must make frequently? 
Printed forms, like the one shown on opposite page, elimi- 
nate the work of repeatedly looking up the same equations, 
writing them down, adding notes, headings, sketches, and 
finally, computing the answer. They prevent needless 
errors, too. The forms need but one checking—the equa- 
tions themselves are assumed to be error-free. And well- 
prepared forms will show the best way to perform calcula- 
tions to avoid error buildup. Results will be neater 
because spacing and lettering are carefully planned when 
the form is prepared. They are also handy for problems 
that must be solved by successive approximation—each 
trial can be carried out on a different form with a different 
color pencil. 

‘Typical applications include calculations of stress in 
rotating disks, bending of beams or plates, and critical 
speeds in shafts. They are also useful for statically inde- 
terminate problems such as computation of stresses in 
internally pressurized cylinders with flat ends, and for 
numerical integration or numerical solutions of differential 
equations. 

Forms are usually prepared by the drafting department. 
They could be typed but typed originals don’t always 
make good prints and typewriters usually don’t have the 
variety of symbols needed for equations. Besides, each 
form will usually require a sketch, so it is best to let the 
drafting department do the entire job. Because several 
generations of prints will be made from these originals, 
they should be done in india ink on a good-quality, trans- 
lucent drafting material. If notes are added with a type- 
writer, the typist should be directed to use a reversed 
carbon so that an impression will be made on both sides 
of the sheet. 

Usually, at least three generations of prints will be 
required. The first generation is a Van Dyke master. It 
gives clear second-generation copies and permits you to 
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keep the original tracing in the file where at cannot be 
lost or damaged. The second-generation copies are the 
forms used for actual calculations. Once the forms are 
filled in, copies of these, as required by vendors and 
other engineering groups, can be made by preparing a 
third-generation Van Dyke. ‘These are distributed as re- 
quested and serve as masters for any number of blue- 
line prints. If the original tracing was sharp and clear, 
the fourth-generation prints will be readable and com- 
pletely satisfactory. 

Offset prints, though not as convenient to prepare, 
have one advantage: If the final calculations are done 
in ink, both the form and the figures will appear the 
same, resulting in a neat and tidy worksheet. Verifax 
prints can be used too. They are quick and sometimes 
more convenient, but do not accept ink as well as other 
types. 

Mark the first-generation Van Dyke masters by trimming 
one or two corners off the sheet. This will distinguish 
them from other prints and indicate that they are the 
copies to be used for making blank forms. File blank 
forms in an orderly manner and keep enough on hand so 
that engineers won’t have to wait for blanks to be printed. 
When laying out a new form, aim for one that solves a 
wide variety of problems and includes all related calcula- 
tions. The engineer doesn’t need to fill in every blank— 
just those that apply to his design. 

Biggest danger of the system is that the forms will 
be used improperly. Some engineers may be tempted to 
make blind substitutions without understanding the pur- 
pose or limitations of the equations. The best way to dis- 
courage this is to school each engineer in the proper use 
of the forms and include these instructions with the form. 
To promote the system, encourage engineers to suggest 
improvements and to make up new forms for approval as 
repetitive design problems occur. @ 
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Nomenclature 
Youngs modulus, psi 
moment of inertia about neutral axis, in* 
Bending moment, Ib in. 
applied load, |b 
section modulus, in? 


eo CONE EH Mm 


extreme fiber distance, in. 

bending stress, psi 

distance from end of beam remote from load, in. 
deflection, in. 


=x wD 
sc 


Numerical subscripts indicate section locations, other nomen- 
clature is defined through diagrams or through auxiliary 
equation. 





we ry 
W=7z50lb 


me 0° /8@ —_——_-»}«—- b= 08 ———> 








(1) (2) 


—1,: 2 —1 5 
X2 








Deflection curve 











We X37 0 = /86 —_——_> 


DESIGN OF SIMPLY SUPPORTED BEAM can be handled 
easily with the ready-made forms. This particular form is on 
three sheets: the first describes problem in terms of its 
nomenclature and a sketch; the second computes the 
beam’s section properties; and the third, the deflections 
and stresses. The form has been set up to apply to a wide 
variety of problems. It will compute deflections at three 
locations: point of deflection, point under the load, and any 
arbitrary point. Notice that moment of inertia is computed 
by adding moments of web and flanges. For beams with 
thin flanges, this is more accurate than subtracting mo- 
ment of cutouts from that of circumscribed rectangle 


EDITOR’S NOTE: Other time-savers and computational 
shorteuts will be found in a newly prepared combined re- 
print, “Shortcuts for Longhand Computation.” It comprises 
12 articles previously published in PRODUCT ENGINEER- 
ING and covers such topics as sliderule techniques, nomo- 
graph design, math tables and data-plotting. To get your 
copy, send $2 to: 

Reader Service Manager 

Product Engineering 

330 W 42nd St 

New York 36 
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distance between loading point and farther end of beam, in. 
distance between loading point and nearer end of beam, in. 











gas 
Bs 























etal 


Beam cross-section 





Section properties: 
I= 7 th? +4 bs? + Lbs(h+s 
= b(1.25)(425)°+ ¢(3.75) (0625)° +5(8.75)(a025)(4.25+0.625 e 


=(20)+(02) +(27.8) 


= 36.0 in* 


* 


c = d/2 = (§.50)/2 =2.75 in 


Z= Ic = (36.0) / (2.75) = /3-4 in 


General deflection equation (Ref.: Morleys Strength of Materials) 
2,2. .2 
__W_ f bx(lb*-x*) ale 
v-gez [+ fo} J 
where the term in braces {}is to be omitted when x<o. 


Deflection at (I): eee ye 3 of 3 
_W bx, (U°-b “1))] 
MET [ l 
Q, = Pb x? = (294) (08) -(/0d)*(86436-(u09)-(10 404) = 64 368 


_Wbx Q, _ (7250) (/08)( 702) (44 368) 


Y* GEIL  GlayxlO*)(sna (ayy) 777 


Abscissa at point of maximum deflection 
w= A(1°-0)/3 
u: 0-8 = (294)° -( 08)" = (86,436) -( 1/,664)= 74772 


x =/U/3 = A( 7% 772 )/3 = /58in, 





Maximum deflection 


we wWo(I2p)%2 __ wou? _ (72.50)( /08)(7477)%__, 4, 
OVS EIL OVS EIL 9.4/3 (29K10%)(36.9 (294) 
Deflection at load: 2 > 
Wot ( 7250) ( 186) (soa) _ 
YS ZEN 312 9x10 )(36.4(299) 
Bending moment at load 


M . Wab _ ( 7250)( /86)(/08) 
ee: 299 : 





3./8in 





495,000 |b in 


Bending stress at loading point: 
Py3* M,/Z =(4#95,000 )/(/3.)= 37 800 psi 





MARMAN 55000 Series V-Band Coupling 
and condensor. 


Interior view showing Marman V-Band Couplings on filter 





New Whirlpool Drycleaner 


TT v2 2 v0 COUPLINGS ADD TO 


FUNCTIONAL DESIGN OF NEW DRYCLEANER 


BY ~wwhillneo! corRPORATION 


Whirlpool Corporation, leading appliance de- 
signer and manufacturer, has included the 
advantages of Marman V-Brand Couplings in 
the design of a new coin-operated drycleaner. 


One Marman V-Band Coupling is used to 
hold segments of a solvent filter together, an- 
other serves on the condensor. In each case a 
neat, leak-resistant, easily applied, high 
strength structural connection has been made, 
adding to functional design and helping to 
reduce manufacturing costs. 


With 20 years of experience applying the 
V-Band Coupling concept to aircraft and in- 
dustrial products, Marman offers a wide range 
of coupling sizes and types from stock. And 
Marman’s unequalled manufacturing and de- 
sign facilities are at your service when special 
requirements exist. 


Just as they are working with other designers 
and manufacturers, highly qualified Marman 
Sales Engineers are available to assist you in 
the initial design stage. Let them prove how 
Marman V- Band Couplings can save you money 
when used to connect tubing, piping, ducting, 
in joining container halves or attaching com- 
ponents. Call us today or write for informa- 
tive literature. 


MARMAN DIVISION 


CONOSEAL Is an Aeroquip Trademark 


A WIDE PERFORMANCE RANGE IS POSSIBLE THROUGH DIFFERENT FLANGE AND GASKET DESIGNS. 


Si | J. | SX. 


Standard V-Band Couplings and flanges for 
high-strength structural connection of com- 
ponents and tubing. Choice of solid or 
formed flanges. 





CONOSEAL Joints provide zero-leakage 
connection of tubing and piping over tem- 
perature range of -—425°F. to +2000°F., 
pressures in excess of 100,000 psig. 


55000 Series Joints provide an efficient con- 
nection for sheet metal. “O” ring not fur- 
nished. Couplings available in cold rolled, 
mild or stainless steel and aluminum. 
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SNAP-IN ACCESS PANELS 
PRESERVE CLEAN LOOK 


FRANK WILLIAM WOOD JR These doors show no hinges or handles, need only finger 


President, Advanced Designs Inc 


Vienna, Va holes or prying lips for positioning. 

















Ue Eee 











Spring lip 
—_— 








1..BEADED FLANGE requires panel made o 
sheetmetal thin enough to flex. Slots are neces- 
sary only for curved panels. 


2..DUSTPROOF SEAL of spring lip is com- 
pressed in channel. Should not be used where 
vibration might loosen it. 











3..FLAT SPRING holds half-ball or dimple in 
hole in panel. Chamfer on holes makes action 
easier. 


O 











_| 


continued, page 59 
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An Entirely New Design Concept 
For the Actuation Engineer! 


SAGINAW ¥/b SCREW WITH TORQUE 
LIMITER FREE WHEELS AT BOTH 
ENDS OF ACTUATOR STROKE 


With the introduction of the Torque Limiter for 
Saginaw Ball Bearing Screws, actuator design has 
made a significant step forward. That’s because the 
Torque Limiter permits b/b screws to free wheel at 
both ends of the actuator stroke at normal loads. 


Designed to overcome load limitations common to 
conventional free wheeling b/b screws, the Torque 
Limiter may be used with any size Saginaw b/b 
Screw. The only load limitation is the design capa- 
bility of the basic screw. 


Integral stops on the screw shaft precisely control the 
length of the stroke. When the ball nut reaches either 
stop, it free wheels. The drive energy is absorbed by 
the Torque Limiter. Loading may be tension, com- 
pression, or a combination of both. 


Some areas in which Saginaw b/b Screws with the 
Torque Limiter can be used are: Overload Protection 
for motors when the actuator reaches travel limits; 
Overtravel Protection in case limit switches fail to 
stop drive; Exact Positioning without other complex 
positioning systems due to integral stops; Holding 
Devices where drive continues to operate at end of 
actuator stroke until reversed to release; Forward- 





Stop-Reverse Systems where motors can be smaller 
and less expensive since instantaneous reversing at 
drive limits is not required; Stepless Actuation for 
precise, controlled positioning with repeatable accu- 
racy ... an inherent advantage of all Saginaw b/b 


screw actuators. 


If you have an actuator design problem, we will be 
happy to help you find the solution. Write, Chief 
Applications Engineer, b/b Screw and Spline Opera- 
tion, Saginaw Steering Gear Division, General Motors 


Corporation, Saginaw, Michigan. 


WRITE FOR NEW DATA BOOK 


cuqunoww OG sailed 
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PANELS continued PRODVYS 
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Male dimple 
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4..LOUVER fits into slot, which should be 
longer than the louver for easy alignment, but 
narrower—for a tight hold. 


5..TWO PINS or more on top, with matching 
springs below, keep wide panels from rattling. 
One pin and a wide spring are enough for 
narrow panels. 


6..DIMPLES in cabinet flange fit into corre- 
sponding dimples or holes in panel. Wire spring 
is alternate method. Sloping panel flanges give 
close fit with less exact dimensions. 


7..SPRING TABS have slope on front to guide 
panel into place, and slope on back to hold it 
there. 














O 8..MATING CHANNELS interlock for posi- 
| tive hold. To remove, lift panel against flat 
springs and swing bottom out and down. 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 


Air—hydraulic cylinder . . . 
has cartridge rod bearing which incor- 
porates a metal rod scraper and rubber 
rod wiper to protect against chips and 
dirt. Bearing also has spring-loaded mul- 
tiple vee packings that compensate for 
wear. Block vee packings are available. 
Offered in 14-, 2-, 24-, 34-, 4, 5-, 
6-, 8-, 10-, 12- and 14-in. bore sizes for 
200-psi air and 250/500-psi hydraulic 
service. Self-centering floating cushion 
compensates for high side loads which 
may cause excessive rod bearing wear. 
Cushion concentrically aligns itself with 
cushion cavity in front head, eliminating 
all metal-to-metal interference. Tie rods 
and piston rod are of high carbon steel, 
furnace treated, and with min yield of 
100,000 psi. Meets JIC interchangea- 
bility requirements. Carter Controls Inc, 
Lansing, Ill. 

Circle 300 on Reader Service Card 


Gimbal expansion joint .. . 
is controlled by two sets of hinges, ori- 
ented at 90° apart, coupled to a common 
gimbal ring. This structure restricts ex- 
pansion joint to angular rotation in any 
plane; absorbs pressure thrust; and limits 
torsional loading on bellows. Can be de- 
signed to carry piping weight, wind loads 
and other dead weights—thus eliminating 
guides, supports, anchors and restraints. 
Applied in sets of two, the expansion 
joints can absorb lateral deflection in any 
plane. Available in three types with nom- 
inal diameters ranging from 2 to 72 in. 
and max angular rotations of from 5 to 
0.75° per corrugation. Zallea Brothers, 815 
Locust St, Wilmington, Del. 

Circle 301 on Reader Service Card 
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Fluorescent lampholders . . . 
can be snapped-in from front within 3 sec. 
Suitable for PG, HO and VHO lamps, the 
recessed contact lampholders use silver- 
plated, phosphor bronze contact springs. 
Rated at 600 v, 660 w, they are made 
with white urea and can be snapped in 
without taking fixture apart. Lead wires 
are recessed deep enough so they they do 
not need to be pitched when used in out- 
door signs or fixtures. Kulka Electric 
Corp, 633-643 S Fulton Ave, Mt Vernon, 
NY. 

Circle 302 on Reader Service Card 


indoning-type drive... 


for fractional hp motors, operates from 4 
to 48 positions with split second timing. 
Uses Geneva drive principle and is suit- 
able for wide range of machines where 
positioning is necessary. Mechanical Drives 
Div, Precision Engineered Products Corp, 
1218 E Madison St, Tampa 2, Fla. 

Circle 303 on Reader Service Card 


Zinc-coated steel .. . 
is more paintable and accepts more than 
twice as many resistance spot welds as 
standard galvanized sheets. Spangle-free 
and hot-dipped material carries a 1.25-0z 
class zinc coating as specified by ASTM 
A-93, combining corrosion-resistance with 
max paintability. Can be drawn, formed 
and lock-seamed to limit of base metal 
without flaking or peeling of the coating. 
Available in coils and cut lengths in gages 
16 through 24 and widths up to 36 or 48 
in., depending upon gage. Armco Steel 
Corp, Middletown, Ohio. 

Circle 304 on Reader Service Card 


Electrical limit stop .. . 

provides any angle of contact in turns, 
degrees or minutes—or any combination 
thereof—up to ten turns max. Said to 
have low starting and running torque and 


acts as a rotary switch to close circuits. 
Case is made of hi-temp phenolic to pre- 
vent shorting internally. All contacts, 
made of high-grade silver, are from a 
common leg. Available in sizes 5 to 18. 
Size 10 unit, measuring 13 in. long and 1 
in. dia, is priced from $103 to $129, 
depending upon quantity. Delivery in 10 
days. Elm Instrument Corp., 30 Chasner 
St, Hempstead, LI, NY. 

Circle 305 on Reader Service Card 


TYPICAL 
spur 
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Shaft adapters .. . 
convert tapered or odd-dimensioned motor 
shafts to use 4-in. standard bore gears or 
couplings. Machined from 303 stainless 
steel, with clear passivate finish, two-piece 
adapters provide a 0.2497 in. (+0.000, 
—(.002) standard shaft on tapered shaft 
motors, synchros, resolvers and tachom- 
eter generators. From stock. PIC De- 
sign Corp, 477 Atlantic Ave, East Rock- 
away, LI, NY. 

Circle 3U6 on Reader Service Card 


Miniature switch . . . 
has coil spring construction, providing 
long mechanical and electrical life with 
0.050 in. min overtravel. Flat switch case, 
measuring 1#z x § x 4% in., permits indi- 
vidual or gang assembly use for multiple 
cam operation. Rated 10 amp, 4 hp., 
125/250 v ac; 4 amp, 125 v dec; and 4 
amp, 250 v de. Cherry Electrical Prod- 
ucts Corp, 1650 W Deerfield Rd, High- 
land Park, Til. 

Circle 307 on Reader Service Card 


Multiple-stroke arrestor .. . 

weighing less than 2 oz, is suitable as a 
voltage surge limiting device where large 
currents will be shunted. Over-all length 
is 14 in. and diameter, § in. Shunt capaci- 
tance is 3.5 micro-farads; arc-over voltage, 
factory adjustable from 500 to 5000 v dc 
Completely sealed unit has ambient tem 
perature range from —67 to 302 F. By- 


PRODUCT ENGINEERING - MAY 29, 1961 








passes 100 current surges consisting of a 
current rising to peak 300 amp in 2 millisec 
and decaying to half that value in 4 milli- 
sec without appreciably changing break- 
down voltage. Dale Electronics Inc, 
Columbus, Neb. 

Circle 308 on Reader Service Card 


Transistor-equipped relay . . . 
has high impedance input for stop motion, 
inspection, sorting and positioning of ma- 
hinery. Also can be used in conjunction 
with photocells, thermistors and liquid 
level probes. Needs no time for warmup 
as with vacuum tube relay amplifier and 
has built-in sensitivity adjustment. Rated 
10 amp, 300 v ac and includes DPDT 
contacts. General Electric Co, Schenec- 
tady 5, NY. 

Circle 309 on Reader Service Card 


Hot-dip steel galvanizing . . . 
process is said to provide 20 to 90% more 
corrosion-resistant coating because of slight 
amount of magnesium added to bath. 
Satin-white silver coating is obtained with 
magnesium concentration of 0.03 to 
0.05% and an aluminum concentration of 
0.003 to 0.004%. Magnesium reportedly 
facilitates galvanizing operation in such 
areas as drainage and icicle formation 
Dow Chemical Co, Midland, Mich. 
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Vinyl sheeting .. . 
is semirigid material for decorative vinyl 
to-metal applications. Available in thick- 
nesses from 0.010 to 0.020 in., in wide 
range of widths and in any color range. 
Formulated, calendered and embossed by 
special techniques that allow effects in 
surface of sheeting to maintain depth at 
all stages of processing, lamination and 
final fabrication. Non-migratory type plas- 
ticizers and stabilizers in forniulation offer 
resistance to abrasion impact, while high 
molecular weight polyvinyl chloride resin 
used makes sheeting resistant to chemi- 
cals, weather and humidity. Also with- 
stants acids, alkalis, alcohols, detergents, 
salt water, industrial liquids and corrosive 
atmospheres. General Tire & Rubber Co, 
Akron, Ohio. 
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Pressure, differential pressure 
switches .. . 
withstand system- or overpressures up to 
250 psi. Cover actuation range from 0.125 
to 16 psid, and within actuation range of 
given switch, actuation pressure can be 
altered by turning direct reading dial. Op- 
erate by means of magnet mounted in 
spring-biased elastomeric diaphragm on 
which differential pressure acts. Dia- 
phragm’s motion is transmitted magncti- 
cally to actuating mechanism through a 
metallic wall. This is said to eliminate 
sealing problems and completely isolate 
electrical mechanism from fluid. Mag- 
netic detent prevents “dither” when 
switch is vibrated near its actuation point. 
Standard models supplied with aluminum 
housings (stainless steel, brass and other 
metals on request). Suitable for pneu- 
matic systems, compressed gas lines, hy- 
draulic systems, process streams and in 
other types of fluid systems where alarm 
device is required. Pall Corp, 30 Sea Cliff 
Ave, Glen Cove, NY. 
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Toggle valve... 
for oil, water and air service at pressures 
up to 200 psi, is toggle-opening, spring- 
closing unit suitable for fast off-and-on 
service; quick connect or disconnect for 
automatic systems, precision test equip- 
ment, vacuum work, etc. Made in 4- 
and 3-in. sizes with internal and external 
pipe threads, 37° flare, and flareless tube 
connections. ‘Temperature range is from 
65 to 160 F. Designed for panel mount- 
ing, with locknut furnished, and available 
in either brass or stainless steel. Republic 
Mfg Co, 15655 Brookkpark Rd, Cleveland 
35. 
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Epoxy glass laminates .. . 
available in thicknesses from 0.007 to 
0.062 in., exceed NEMA G-10 require- 


ments. One Mylar-faced laminate, quali- 
fied to MIL-P-18177B, also exceeds 
NEMA FR4 requirements and meets 
\IEE Class F specifications. Other meets 
AIEE Class F and NEMA FR4 require- 


ments. Pore-free, high dielectric surfaces 


are provided by Mylar, integrally bonded 
to both faces. Bond strength exceeds 750 
psi (ASTM D-952). Short-time perpen- 
dicular dielectric strength ranges from 530 
to 1650 v/mil; weight, from 0.054 to 0.596 
lb per sq ft; warp tensile strength from 
27,030 to 53,600 psi; and fill tensile 
strength, from 23,030 to 44,800 psi. 
Swedlow Inc, Box 2324, Youngstown 9, 
Ohio. 
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Flow regulators .. . 
with #- or 3-in. pipe thread porting, are 
rated at 3000-psi pressure. Nominal free 
flow rates range up to 20 gpm, and max 
controlled flow rate for both sizes is 10 
gpm. Two-piece adjusting screw construc- 
tion allows adjustment under pressure 
without leakage. SAE straight threads also 
are available. Vickers Inc, Div of Sperry 
Rand Corp, Detroit 32. 
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Relays for large currents .. . 
include two series combining solid-state 
and electromagnetic components and a 
third offering all solid-state relay with 
no moving parts or contacts. Series T-682 
and T-683, both for 115-v, 60-cps use, 
can be operated directly from output of a 
transducer to control loads up to 20 amp 
resistive. Former needs 1 microamp at 
0.5 v for actuation, and latter, 1 milliamp 
at 1 v. Can be supplied wth switch in- 
stead of signal actuation. Series T-684, 
designed for applications where miniaturi 
zation, lightweight and resistance to en 
vironmental extremes are needed, can be 
supplied for any power source normally 
available on such installations and controls 
up to 10 amp with 10 ma at 1 v required 
for actuation. Precision Thermometer & 
Instrument Co, 1434 Brandywine St, Phil- 
adelphia 30. 
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Pressure regulator... 

is said to be accurate even at pressures 
below 1 psig. Reduces line pressures of 
0 to 150 psig to secondary pressures of 0 to 
60 psig and is used over temperature range 
of 32 to 160 F. Provides accurate pressure 


continued on page 62 
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Char-Lynn 


“ORBITROL., 


PROVIDES 
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NOT THIS... 





Patent No. 2,821,171 


The New ORBITROL is a completely integrated fluid steering con- 
trol system that eliminates steering gear boxes and mechanical 
linkages to the axle. 


Only ORBITROL provides remote rotary servo control with sensory 
direction and delivery measurement within the same unit... the 
ideal concept for modern self-propelled vehicles. 


ORBITROL also features integral manual steering for use in 
emergency or “engine-off” conditions... 


When live hydraulic power is not available the ORBITROL 
automatically becomes a rotary hand pump and directs fluid 
to move the actuator in either direction when the steering 
wheel is rotated. 

The ORBITROL is ideally suited for controlling conven- 
tional steering systems, multiple axles and dual control in- 
stallations. 

Contact CHAR-LYNN today... our engineers will be 
pleased to submit recommendations relative to your particular 
application or needs. 
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control up to max air flow of 4-in. pipe, 
for which regulator is made. This is said 
to be about twice the air flow range over 
which most precision regulators operate 
accurately. Has extremely small pilot 
valve movement which make air pressure 
regulation highly accurate. CA Norgren 
Co, 3400 Elati St, Englewood, Colo. 
Circle 317 on Reader Service Card 


Lightweight union .. . 
originally designed for missile plumbing, 
has internal sealing surfaces and reusable 
metal seal which reportedly is not weak 
ened by chemical action, radiation, age or 
temperature. Attaches positively to tube 
end and uses an Acme thread form to elim 
inate loss of torque pre-load due to ex 
treme temperature cycling. Said to be 
50% lighter in weight than comparative, 
standard AN fittings. Available in corro 
sion-resistant steel, aluminum and other al- 
loys. Harrison Mfg Co, 2908 N. Naomi 
St, Burbank, Calif. 
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Rigid tube coupling . . . 
maintains its seal under vibration, shock, 
pressure overloads, pulsing action, temper- 
ature variations and over wide min and 
max tightening torques. Provides absolute 
dynamic sealing for liquids and gases up 
to 700 F and 1000 F for certain applica- 
tions. Testing included 5000-psi hydraulic 
impulse pressure cycling with 7500-psi 
peaks. Available in sizes from —3 through 
24. Resistoflex Corp, Roseland, NJ. 
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Subminiature rotary switches 
include one series that provides 12 live 
switching contacts per deck. This is 
achieved through a triple-wafer design with 
rotor contacts on front and switching con- 
tacts on rear of same deck. Another series 
has same wafer design but provides nearly 
twice the switching capability per deck— 
up to 12 contacts on front and 12 con- 
tacts on rear of same dual-duty deck. For- 
mer series (7000) provides up to 4 poles 
continued on page 66 
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Original sculpture created for 3M Co. by Guy Palazzola 


THRIET 


... Save three ways fabricating with 3M Adhesives! 


When a switch from brazing to adhesive 
bonding saves a timer manufacturer $56.37 
per thousand . . . when adhesives replace 
rivets and cut assembly costs 25% for a 
maker of metal containers... when a new 
structural adhesive cuts pump assembly 
rejections to nearly zero ...can you afford 
not to look into the cost revolution being 
worked by modern 3M Adhesives? 

Save time, money, materials! 3M Ad- 
hesives eliminate hole-making, counter- 
sinking, heat-treating. They bond without 
impairing integrity of structural members. 
No nuts, bolts, rivets, staples, welding, 
brazing. Metal thickness, joint size are re- 
duced. One operation bonds and seals. 
Quality bonuses: bond strength exceeding 
materials bonded, smoother contours, im- 
proved fatigue resistance. 
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You can bond any material to itself or 
another, with 3M Adhesives. Item: tool 
manufacturer stopped costly machining of 
motor end plates from solid bronze, by 
adhering powdered iron discs to aluminum 
castings. Results: lower machining costs, 
increased strength and portability. 

Why not? Let 3M Adhesives help you save 
on production! Fora realistic analysis of the 
cost-cutting possibilities inherent in your 
operation, call your nearest 3M Field Engi- 
neer or write: AC&S Division,3M Company, 
Dept. SBS-51, St. Paul 6, Minn. 


“SCOTCH-WELD” is a Reg. T.M. of 3M Co. @3M Co., 1961 


’ 


What do you want to bond to what? 
The 3M Squirrel is fabricated of these mate 
rials and bonded with 3M Adhesives, including 
“SCOTCH-WELD”’® Brand Structural Adhesive 

1. Wood 2. Plastic 3. Aluminum 4. Stainie 
Steel 5. Copper 6. Brass 7. Glass 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMiienesora (fining ano )\fanuracrurine company 4 
Vv 


a —<S 
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COLUMBIUM-TREATED CARBON STEEL 


CUTS DEAD WEIGHT 10% IN NEW 


VERSATILITY 


That's the Beauty of ‘Steel gn 


Bringing important new economies to rail shipment of automobiles, this new tri-level auto 
carrier holds twelve standard cars or mixed loads of 14 standards and compacts. Capacity is 
increased up to 75%. A unique system of hydraulically positioning the vehicles on three levels 
gives a clearance of only 16 feet 8 inches, permits use in areas formerly limited to bi-level unit 
operation because of clearance requirements. @ Key feature of the Multi-Car Carrier is the 
movable decks on which the cars ride. Made of GLX-W columbium-treated steel, the decks are 
raised and lowered by built-in hydraulic lifts, actuated by a portable power unit. Here light 


weight was essential, in order to reduce the operating power requirements. Yet great strength 
Was necessary, too, to support the payload. Finally, design of the decks called for eight bends 
in each section. So formability was also a must. « GLX-W met and exceeded all these require- 
ments. It gives 50-100% greater strength than mild carbon steel, so builder Whitehead and 
Kales could get the required strength with less weight. Deck operating units need less power, 


Great Lakes Steel is a Division of 
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Multi-Car Carrier built by Whitehead and Kales for Multi-Car Corporation, Detroit, Michigan 


TRI-LEVEL AUTO CARRIER 


and total weight is reduced approximately 5,000 pounds or 10%. Production 

is more economical, too, because the ductility and formability of GLX-W 

permits four of the bends in the deck to be performed in one press operation. 

The GLX-W series of high-strength steels consists of fine-grained, semi-killed 

mild carbon steels, treated with varying amounts of columbium. The high 

strength of GLX-W permits designers to reduce the amount of steel and effect 

considerable cost savings when replacing mild carbon steel. GLX-W steels have 

a low carbon content and are readily weldable and formable. GLX-W steels 

are available at four minimum yield strength levels: 45,000, 50,000, 55,000 and A PRODUCT OF 
60,000 p.s.i. and in sheets, plates and bars. For complete technical information, G REAT LA KES STEEL 
write Great Lakes Steel Corporation, Product Development, Dept. PE-9, 

P. O. Box 7310, Detroit 2, Michigan. Detroit 2, Michigan 


NATIONAL STEEL CORPORATION 
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per deck; Series 5000, up to 8 poles per 
deck. ‘Thus, in 7000 series, a single pole 
switch with one rotor contact may have 
up to 12 position contacts; a 2-pole 
switch, up to 6 position contacts pet pole; 
1 3-pole switch, up to 4 position contacts 
per pole; and a 4-pole switch, up to 3 
\ Series 5000 


can have up to 11 switching con 


position contacts per polc 
switch 
tacts and one pole contact on both front 
ind rear of same deck. Snap action de 


tent allows positive 30° indexing (60° 


ind 90° indexing also available Con 
tact resistance is 0.005 ohm max; diclec 
tric strength, 1000 v rms; current carrying 
capacity, 5 amp at standard ambient con 
ditions; torque, approx 14 in-lb with 1 
to 3 decks and approx 3 in.lb with 4 to 


6 de ks 


or nonshorting, 


Both series available in shorting 
lever, and spring-return 
lever and rotary types with 1 to 6 decks 
in 7000 series and 1 to 4 decks in 5000 
J-B-T Instruments Inc, 133 Hamil- 
ton St, New Haven 8, Conn. 

Circle 320 on Reader Service Card 


SCTICS. 


High-pressure valves... . 

built to 2500-lb ASA rating, are suitable 
for 6000-psig cold working pressure. Split 
body, barstock units are available in steel 
ind 347 stainless steel in both straight 


through and angle design, sizes 4 through 


1 in. with variety of end connections 
Lift-out’ seat ring 


Spring and-diaphragm 


reduces maintenance 

actuator for on-off 
service or handwheel actuator for manual 
throttling control can be supplied. Cono- 
flow Corp, 2100 Arch St, Philadelphia 3. 
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Hardened rigid and swivel 
casters... 

in 5-, 6- and 8-in. sizes, have welded struc 
ture instead of king-pins or king-bolts 
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Construction locks ballbearing raceways in 
permanent alignment for easier swiveling. 
Spherical leg design disperses load or shock 
on casters over greater portion of ball race 
Available with vulcanized rubber-tired, all 
plastic and semistcel wheels in all sizes, 
or “V“-groove wheels in 6- and 8-in sizes 
Fairbanks Co, 393 Lafayette St, New York 
3. 
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Motor mounting rings... 
have sharper corners and “T”’ and “V” 
interlocking closures which prevent their 
intertwining during shipment, storage and 
handling. Available in plain finish or 
plated at slight additional cost. Detroit 
Stamping Co, 330 Midland Ave, Detroit 3. 
Circle 323 on Reader Servi:e Card 


Electronic decoder... 
converts digital input into alphanumeric 
symbols at speeds up to 20,000 characters 
per sec (30,000 per sec on special order). 
Fits standard 19-in. rack mountings used 
in computer component assemblies and 
takes up only | cu ft of space. Converts 
into alphanumeric characters of any size, 
style or type font—signals which then can 
be displayed instantaneously on conven- 
tional cathode ray tubes or printed out via 
an electrostatic printing tube. From stock 
at about $6700. AB Dick Co, 5700 W 
Touhy Ave, Chicago 48. 
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Variable-area flowmeter... 
has _ glass-tube standard 


floats, of 0.25 to 310 gpm water, or 1.1 


capacities, with 


to 1300 scfm air, against up to 350 psig 
ind 400 | 
2 to 3 in., with 


in Tubes and 


Tube diameters range from 
cale lengths of 5 or 10 
orresponding floats arc 


wvailable in two types: plain tube with rod 
guided float, or tube with beads to guide 
float. 


tion in heavy gage stainless steel available 


Frame is welded, unitized construc 


in three arrangements: open, with standard 
enclosure, or with pressure enclosure. Sp¢ 
cial floats can be supplied for higher than 
standard capacities. Standard accuracy is 
+2%, but calibration to +1% is avail 
able. Wallace & Tiernan Inc, 25 Main 
St, Belleville 9, NJ. 
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Pulse-to-step converter .. . 


converts low-level signal pulses or square 


waves into correct switching sequence 
needed to drive a synchronous motor at 
200 discrete steps per revolution. Speeds 
up to 225 or 400 steps per sec are pos 

Com 


mands originate from information stored 


sible, depending on motor used 


on magnetic or punched tape or from 
other type of pulse generator. For each 
element of stimulus, motor output shaft 
advances to new angular position. Power 
input to converter is 120 v ac, 0.5 amp; 
signal input impedance is 1000 ohm with 
min voltage change of 1.5 v. Input can 
be triggered by either pulse or square wave 
or by external switch. Uses include pro 
grammed and remote positioning, index 
ing and indicating. Superior Electric Co, 
Dept ST, Bristol, Conn. 
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Ball-cornered racks .. . 
are available in 22- or 254-in 
14-gage stecl, 
construction with 16-gage skins 


depths 


Irames arc heliarc welded, 
On prece 
Side panels recess into frames for max 
strength 
cabinets are 223, 35, 433, 


Standard openings on slope front cabinets 


Standard openings in_ verti al 
614 and 70 in 
are: 12}, 21 in 
front; 244 in. on bottom, vertical front 


on upper, slop 


F.quipped with rear adjustable mounting 


rails, full length rear door with 2-point 
recessed flush latch, louvered top cap and 


continued on page 68 


CIRCLE 67 ON READER SERVICE CARD-> 











At Lamb Electric...Engineers with FHP motor 
“know-how’ solve intricate design problems 


At Lamb? every fractional horsepower motor design problem 
is special. Because the problems are special, Lamb engineers 
funnel their years of ““know-how”’ into each intricate project. 
The result: unusual benefits for you. 


Fractional horsepower motors from Lamb incorporate the 
best possible design, flexibility, and production economy. 


If you have a special motor problem... here’s what you can 
expect from Lamb. Into the design goes years of experience 
in power components for aircraft, domestic and industrial 
products. Out of the design comes a personalized motor that’s 
dependable, smooth and efficient, 


Cost-wise, you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 

Write today for descriptive folder. Or ask to have a District 
Engineer call and set up a personalized *“*Motor Conference”’. 
THE LAMB ELECTRIC COMPANY : Kent. Ohio 


A Division of American Machine and Metals, Inc 
In Canada: Lamb Electric — Division of Sangamo Company, Ltd. 
Leaside, Ontario 


nb Elecliic 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 


Divisions of American Machine and Metals, inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES « DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS ¢ FILTRATION ENGINEERS « FILTRATION FABRICS 
NIAGARA FILTERS « UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. « HUNTER SPRING CO. « GLASER-STEERS CORP 
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two ball-cornered side panels. Louvers are 
available on sides and rear. Electro-Rack 
Inc, 11501 Jefferson Blvd, Culver City, 
Calif. 
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Subfractional-hp motors . . . 
include 117-v, shaded-pole induction unit 
designed for typewriters, business machines 
and similar equipment and 117-v model 
for gear trains, air circulation, remote con- 
trols, etc. Both combine high torques 
with compact design. Former, weighing 
4 Ib, has 6.5 oz-in. starting torque. Other 
specifications at full load include: 0.025 
hp, 3250 rpm, 77 w, 1.2 amp. Available 
with or without clutch. Latter’s starting 
torque is 1 oz-in. and specifications at full 
load: 0.003 hp, 2500 rpm, 17 w and 0.31 
amp. Weighs | lb, 6 oz. Alliance Mfg 
Co, Dept MJ, Alliance, Ohio. 
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Temperature probe . . . 
has thermocouple element shielded by con- 
centric shields inside }-in. protective tube 
with inlet and outlet slots. Suitable for gas 
temperature measurement at over 1000 F 
and velocities over 300 ft/sec where there 
is no room to install larger shielded probes 
United Sensor & Control Corp, PO Box 
149, Glastonbury, Conn. 
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Internal-gear rotary pump .. . 
handles water-thin viscosities to 80,000 ssu. 
Has only two moving parts and is available 
in sizes # through 8 in. for pressures to 200 
lb and with capacities from 1.5 to 1050 
gpm. Deming Co, Salem, Ohio. 
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Two-way solenoid valve .. . 
can be changed in field from normally 
open to normally closed by interchanging 
parts. Explosionproof, poppet-design unit 
uses 110-v ac, 60-c current and controls 
fluids or gases, including helium, at pres- 
sures up to 3000 psi 
is —65 to 160 F. Has low pressure drop 
at flow and no leakage. Vinson Mfg Co, 
8044 Woodley Ave, Van Nuys, Calif. 
Circle 331 on Reader Service Card 
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Hold-down toggle clamp. . . 


weighing only 15 oz, has holding pressure 


rated at 800 lb. Attached by welding front 
or top of base to sides of conveyors or con 
tainers and edges of lids or covers. Jaw, 
or hold-down bar, is made of forged alloy 
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steel and moves 90° to clear working area 
Plastic handle moves 50°. Special mount 
ing applications are allowed by 4i-in.-dia 
holes in base. Detroit Stamping Co, 330 
Midland Ave, Detroit 3. 
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Arc switch .. . 
facilitates discharge of stored electrical 
energy. Rated for 7-20 kv operation with 
capacity of 2500 joules. Actuated by arc 
switch trigger electronics. Jitter is said to 
be approx 1 microsec. Priced at $800. 
MHD Research Inc, Newport Beach, 
Calif. 
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Semiautomated copier .. . 

accepts matrix in 11 x 17-, 84 x 14- and 
84 x ll-in 
range of engineering documents 


sizes to accommodate wide 
Copies 
two letter-size originals at same time. Four 
page, letter-size folders can be copied with 
only two exposures, resulting in four-page 
copies exactly like original. In addition 
to standard A and B size engineering 
drawings, machine copies operations sheets, 
parts lists, standard data sheets, etc. Trans 
lucent masters can be made from opaque 
or translucent originals for use on diazo 
machines. Unit measures 24 x 23 x 14 in 
and weighs 41 lb. Holds up to 100 sheets 
of copy paper. Business Photo Methods 
Sales Div, Eastman Kodak Co, Rochester 
4, NY. 
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Reprints currently available without charge 
are listed on the Reader Service Card 
bound in this issue. Single copy free; 
quantity prices on request. 

The following special reports are avail- 
able as long as the supply lasts from 
Reader Service Dept., Product Engineer 
ing, 330 W 42nd St, New York 36. 
Please enclose remittance; we pay postage. 


Rolling-element bearings $2 
Ball, roller and thrust bearings—their selec 
tion, test and analysis of their failures, 
64 p. 

Design with Steel $2 
Latest design data for a wide range of 
steels and alloys for high strength and high 
temperature, 64 p. 


The New Mathematics $2 
Combined reprint of 18 articles with 
coverage in depth of the latest math tools 
of systems engineering, 64 p. 


Wk? and Motor Selection $2 
How to calculate rotational inertia and 
what it means in duty-cycle selection of 
motors and drives, 64 p. 


Engineering Models $2 
Working prototypes as well as 3-D 
“sketches”; here’s how to design and make 
them, 64 p. 


Shortcuts for Longhand Computation $2 
How to get the most from your sliderule 
How to design nomographs. What's avail 
able in tabled data, 64 p. 


Patent Problems $1.50 
Review of Patent Office procedure and 
discussion of American and foreign laws 
and how they affect inventors, 48 p. 


Human Engineering $1.50 
Series of 14 articles with design data on 
man-machine problems and human dimen- 
sions, plus bibliography, 44 p 

Creativity $1 
Combined reprint of 10 articles on the 


facts behind the fad, 32 p. 
Reading, Writing, Reporting $1 


Combined reprint of: 5 steps to faster 
reading: 8 steps to better writing: 7 steps 
to better reporting, 24 p 


Why Don’t they R & D? $l 
Here are 200 ideas for new inventions not 
now on the market, 64 p 


9 Lectures on Mechanisms $1 
How linkages and springs may be designed 
to balance loads, transmit forces, feed 
parts, 24 p. 

Manual of Reliability 50¢ 
How to design for reliability, human fac- 
tors, statistical tools; implementing the 
programs, 32 p 
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Technical-ities 
By Fred E. Graves 


Fastening of 
“vibration” joints 


With static assemblies, your 
only fastening worry is enough 
safe load capacity. But with 
dynamic loading, you also have 
to guard against loosening. 


HIGH THREAD TENSION 
You’ll find one of the best lock- 
ing mechanisms within the 
fastener itself: high thread 
tension. Obviously, the tighter 
the fastener, the higher the ten- 
sion and the better the “lock.” 

CASE HISTORIES 

(1) Textile looms notoriously 
suffer from vibration. Yet their 
bolts stay tight without any 
locking device when highly pre- 
loaded. (2) Heavy duty shakers 
had joint loosening problem 
which was solved for good 
when the maker switched to 
high strength hex bolts torqued 
up almost to yield strength. 

Using split lock washers gives 
no such guarantee against 
loosening. It becomes equiva- 
lent to a solid washer at a rela- 
tively low load level. Once the 
screw has loosened to the point 
where the washer becomes a 
spring, it’s too loose for safety. 

When you can’t fully utilize 
a high strength fastener, go to 
a bolt with prevailing torque 
lock nut; or to a unit that com- 
bines high thread tension along 
with a high off-torque value 
(such as RB&W’s TENSILOCK 
fasteners—see Bulletin TL-2.) 

With vibration joints involving 
thin gauge or sheet metal, it’s 
better to use a thread-cutting 
screw, than a machine screw in 
tapped hole. It gives 100% depth 
of thread contact for more 
thread friction to resist backoff. 
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Some ideas for savings 


through cold forming 


It generally costs less to cold-form 
a part than to machine it, since 
there’s less scrap loss and more 
speed. The cold working strengthens 
the part, too—improves its physicals. 
These four cases show what hap- 
pened when designers and produc 
tion men referred their needs in 
special parts to RBa'W. 
{ 
1. Ball-head stud. Formerly pro- 
duced on screw machine, this 
truck mirror pivot suffered high 
scrap loss, cost 75% more than 
it did when RB&W produced it 
by cold forming and some second- 
ary machining. 


. Spacer. Cost of this automobile 
trunk hinge spacer was cut 50% 
when RB&W cold-formers took 
on the job of pounding them out 
at high speed, finely finished and 
ready for installation. 


. Taper plug. Time and money 
were both saved by manufac- 
turer of expansion bolts who 
came to RB&W to make these 
parts. Cold headers formed them 
faster than screw machines, and 
with zero scrap. 


. Adjustment cam. Cold forming 
affords the only economically 
feasible way to produce this part. 
Due to its large eccentric and 
hex end, machining and ,mate- 
rial costs would be excessive. 


These examples typify a range of 
work from RB&W cold heading and 
cold forming facilities. RB&W also 
performs many secondary opera- 
tions on parts to specification, such 
as drilling, slotting, knurling, etc. 
Best way to see whether you have a 
part that could cost you less is to 
refer it to RB&W for study. Write 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, New York. 


Plants at: Port Chester, N. ¥.; Coraopolis, Po.; 
Rock Folls, Ill.; Los Angeles, Calif. Additional 
soles offices at: Ardmore (Phila), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Why DYNACO, of course! 
In fact, they recently 
solved a similar night- 


Where in the world mare for me. You'll find they 


can | get a transmission have a keen understanding 


with speeds varying from of your problem . . . and 


3.3 to 7812 RPM in 
15 precision increments? 


they'll come up with the 
right precision equipment 


when you want it! 


sees eee eseeeeroaneooooaaoeaaan”’ 
fe ee wr wr wr wr wo wr wr wr wo wo wo wo ee ee 


ee 


for millions of precision motions... 
THE WORLD TURNS TO DYNACO 


A WHOLLY OWNED SUBSIDIARY OF 
DYNAMIC GEAR COMPANY, Inc. 


175 DIXON AVENUE, AMITYVILLE, LONG ISLAND, N. Y ? 
Telephone: AMityville 4-4788 «¢ Teletype: Amityville, N. Y. 640-U 


WESTERN DIVISION: 8912 Sepulveda Bivd., Van Nuys, California 15 Speed Transmission 
P.O. Box 4156 ¢ Telephone: EMpire 2-3125 « Teletype: SNFD-4436 Used on Oscillographs 
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A BRAND NEW —EXCLUSIVE— 
To Protect Threads, Tubes, Valves, Components, etc. from Dirt and Mishandling R EAD E R S E RVI C E 


Available from Stock 


WILL BE ADDED TO 
THE DESIGN DIGEST ISSUE 


ote fe tg & | 900" Series Ta A new, easy way for you to get suppliers’ catalogs 
age naa and bulletins—more than 2000 of them—indexed by 
product and alphabetically by company name. An 

exclusive PRODUCT ENGINEERING service: 


' Series AN & | “Ty” Serve ic “600"’ Series Sin 
one reonge Wide Flange Ta-| gle Thread Pipe THE DESIGN ENGINEERS’ 


pered Plug & Cap aps 


® ss PRODUCT CATALOG INDEX 


) 
“EP” and “EE 10" $e * 1 This will be the most complete index of available 
Series Elec. Conr ; res oe : fi 
Plugs & Caps ory by = for product data ever offered to Design Engineers. Be 
Z ittings ; , 
sure of your personal copy of this popular issue 


and the Product Catalog Index. Send in the sub- 
scription card in this issue—today! 
“IF” Series Plugs 


‘D.1.P."" Series for Inverted Flare “SP"’ Series 
Drive-in Piugs Fittings Fittings Flange Caps 


Special Closures Manufactured to Customers’ Specifications, of Aluminum or Poly 
ethylene. Quotations on request, furnish description desired including thread size 
Manufacturers of Industrial Closures Since 1944 
September 4, 1961 


@% CLOVER InbustRies, INC. Reed) 
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Electrical Principles 
of Electronics 


ANGELO C GILLIE. McGraw-Hill Book Co, inc, 
330 W 42nd St, New York 36. 6% x 9%, 
532 pp. $7 


It is supposedly written for tech- 
nical institutes, junior colleges, serv- 
ice schools, and programs in industry 
that provide training for students 
whose background is limited to a 
highschool education, including two 
years of mathematics. Actually, it is 
more a college-level text. Covered are 
electron quantum physics 
(the concepts of energy levels and 
energy bands 
capacitors, 


physics, 


inductors, 
capacitance, 
series resonance, vector relationships, 
transformers, attenuators, passive filter 
networks, and nonsinusoidal bidirec- 
tional Problems are in- 
cluded. 


resistors, 
magnetism, 


waveforms 


The Intelligent Man’s 
Guide to Science 


ISAAC ASIMOV. Basic Books Inc, 59 4th Ave, 
New York 3. 7 x 10%, 2 vol, 875 pp. $15. 


Here is considerably more than a 
handsome boxed set whose presence 
on your bookshelf will presumably 
label you “‘intelligent.’”” The two vol- 
umes—on physical sciences, on bio- 
logical sciences—bring the entire 
panorama of scientific theory and 
practice up-to-date. And once again, 
now as encyclopedist, Asimov demon- 
strates his virtuosity. This teacher of 
biochemistry at Boston Univ has 
previously won two reading audiences 
by writing felicitously in the very 
different fields of textbooks and of 
science fiction (where one of his 
leading Multi 
vac, the truly universal computer) 

The “intelligent man” for whom 
Asimov now digests the sciences is 
not necessarily a scientist or engineer; 
alert laymen are included too. This 
need not affront the technical reader. 
There is so much intermingling of 
technical disciplines in these days of 
astrophysics and biochemistry and 
systems engineering that the specialist 
will welcome help too. 

If you wish, you can read right 
through the two volumes for a com- 
plete picture of scientific progress. Like 
all good craftsmen, Asimov knows 
that to be interesting you don’t have 


“characters” is wear 
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to sacrifice accuracy—that populariz- 
ing is bad only when done by am- 
ateurs. And he was fortunate in hav- 
ing for editor the competent Leon 
Svirsky, who contributed much to the 
success of Scientific American. 

The two volumes also will serve as 
an encyclopedia mote up-to-date and 
less jargonistic than most. Though con- 
tents of the text aren’t arranged alpha- 
betically, the 63-page index adds up 
to an efficient guide. 

Sometimes Asimov is limited by 
space and cannot tell enough of the 
story—for instance, his discussion of 
transistors, or his estimate of where 
moral responsibility resided for the 
decision to use the atomic bomb. But 
on the whole, he has done a remark- 
ably orderly and sufficiently complete 
job of codifying what the “intelligent” 
man needs to know.—WG 


ABSTRACTS 
FROM THE LITERATURE 


Transistor Switches for 
Industrial Service 


Tells how transistors perform logic 
functions, looks at available systems 
and components, gives tips on selec- 
tion and use, and shows case studies 
of transistor logic at work in industry. 
“Transistor Switches for Industrial Service,” 
John C Sturman, Lewis Research Center, Na- 
tional Aeronautics and Space Administration. 


Control Engineering, Mar ‘61, 330 W 42nd 
St, NY 36. 


Oil Leakage from an O-ring 
Packing 


Experiments have been carried out 
to determine the leakage character 
istics of O-ring packagings used for 
reciprocating shafts. Main points of 
the results of this investigation are: 
(1) The compressive force for squeeze 
is proportional to the 4 power of the 
cross-sectional diameter of the O-ring, 
the 4 power of the squeeze and the 
% power of the JIS hardness of rub- 
ber materials; (2) for the reciprocat- 
ing use it has been shown theoret- 
ically and proved experimentally that 
the quantity of oil leakage from an 
O-ring is proportional to the square 


continued on page 72 


When the 
UNPREDICTABLE 


happens 


e « « the kind that creeps 
into the performance of 
newly completed systen's. 
(Excess vibration here — 
slight time delay or damp- 
ing needed there. Or 
perhaps stability doesn’t 
match the data projected 
on paper.) To counter 
these variations, many 

of our customers have 
found the AIRPOT® < 
an inexpensive : 
problem solver. : 
AIRPOT is an air- 
damping dashpot; pre- 
cisely constructed to 





operate within close 
tolerances. Its small 
size will rarely 
disturb a system’s 
basic design. 


To learn more about the AIRPOT, contact us af: 


ELECTRIC REGULATOR 
CORPORATION 


NORWALK, CONNECTICUT 


leodert in ovtomotic control and reguletion” 
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DO101LABJOBS 


with this 12-ton Wabash Press 


For research, testing and pilot runs, 
requiring heat and pressure. Powerful, 
manually operated hydraulic unit. Prac- 
tical and economical. 


CHROMED 
COLUMNS 


Both 7” x 10 
platens 
independently 
ACCURATE heated 

PRESSURE 
AND 
TEMPERA- 
TURE 
GAUGES 


Send for 
catalog— 
shows 
presses 12 
to 100 tons, 
including 
motorized 
models. 


WABASH METAL 
PRODUCTS CO. 
1582 Morris St. 


WABASH, 
INDIANA 
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OHIO ADJUSTING SCREWS 





FB ADJUSTABLE FEET 

WITH NON-MARKING 

GRAY PAD 

A handsome, sturdy part that 

provides suction to hold equip- 

ment in place, absorb vibration, 

prevent marring of floors and 

improve product appearance. 
Thread sizes 5/16-18 to 2-13 


Mddidddddiindiidan: 


FT ADJUSTABLE SCREWS 


Large hex head gives 
broad cupped base for 
easy hand adjustment. 
Used extensively on ap- 
pliances as adjustable 
feet and as hand adjust- 
ing screws. 

Thread sizes 14-20 to 2-13 


LLL 
NAAN 





OVER 50 YEARS OF BETTER FASTENING 


Samples and information available upon request 


THE OHIO NUT & BOLT CO. 


41 First Avenue °@ Berea, Ohio 
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ADJUSTING 
SCREWS 








WILBOW precision 
seals improve power 
cylinder action 


Check seal 
cushions by 
WILBOW 
provide 
effective 
cushioning of 
HANNA- 
POW R®* 

AIR Cylinders. 





Each cushion valve in The Hanna POWRMATION®* Cylinder 
shown above has been precision engineered and manufactured 
to stop heavy and fast moving loads without severe impact or 
bounce. Seals conform to high standards including excellent 
uniformity and long life—thanks to the special properties of 
the synthetic materials used and the manufacturing experience 
of WILBOW in producing custom rubber parts. 
WILBOW specializes in the manufacture of precision mechan- 
SEND FOR ical rubber parts to meet the most rigid performance require- 
COMPLETE ments. A full range of the newer synthetics, natural or silicone 
WILBOW CATALOG polymers plus the broadest production versatility . . . including 
molding, lathe cutting, extruding or punching . . . is at your 


service. Why not check your needs with WILBOW? 
*HANNA-POWR and POWRMATION are registered trademarks of 
Hanna Engineering Works, Chicago, Il. 


The WILLIAMS-BOWMAN RUBBER CO. 


1955 South 54th Avenue e Cicero 50, Illinois ¢ (Chicago Suburb) 


Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 
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DESIGN LITERATURE.... . .continued 
of the reciprocating velocity of the 
rod U, and the nth power of the 
viscosity of the oil w. It has been 
found that n ~ | for the values of u 
at the working pressure from the 
analytical treatment, but n ~ 1.5 
for ~ measured at atmospheric pres- 
sure from experimental results. 


“Oil Leakage from an O-ring Packing,” S. 
Iwanami, N. Tikamori, Tokyo. British Hydro- 
mechanics Research Association, Harlow, Essex, 
Eng. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
card inside back cover. 


RETAINING RINGS—Bulletin 1331, 12 
pp. Contains dimensions, thrust strengths 
and reduced prices of one rod-stacked and 
two wire-stacked series. Outline drawings 
are included. Industrial Retaining Ring 
Co, 57 Cordier St, Irvington 11, NJ. 
Circle 340 on Reader Service Card 


INDUSTRIAL PLASTICS—Brochure, 12 
pp. Compares and evaluates major proper- 
ties of nine plastics, including: arylonitrile 
butadiene-styrene polymers, nylon, acetal 
resin, cellulose acetate butyrate, cellulose 
acetate, modified acrylic, polypropylene, 
linear polyethylene, and high-impact 
styrene. Areas covered in graphs include: 
cost; heat deflection at 264 psi; impact 
strength at room temperature; impact at 
low temperature; modulus or 
rigidity; and hardness. Marbon Chemical 
Div, Borg-Warner Corp, Dept C-2, Box 
68, Washington, W Va 

Circle 341 on Reader Service Card 


tensile 


PM MOTORS, TIMERS—Brochure, 16 
pp. Supplies design features, ratings, photo- 
graphs and dimensional drawings of two 
permanent magnet motor models with 
variable poles and six timer models. Lake 
City Inc, Sub of Controls Co of America, 
110 W Woodstock St, Crystal Lake, Il. 
Circle 342 on Reader Service Card 


HYDRAULIC CYLINDERS — Bulletin 
H-101, 8 pp. Carries mounting dimensions, 
drawings and design data on 2000- to 
3000-psi series. Large cutaway illustrates 
list of parts. Milwaukee Cylinder Co, 5757 
S Pennsylvania Ave, Cudahy, Wis. 

Circle 343 on Reader Service Card 


ELECTRICAL INSULATION COM- 
POUNDS-—Bulletin E-109, 6 pp. Chart 
covers typical applications, handling char- 
acteristics, physical and electrical properties 
and system properties. Listed are general 
purpose casting and potting compounds; 
compression and transfer molding pow- 
ders; dipping compounds; and conductive 

continued on page 73 
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(Vy ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


Let Eriez experience and 

know how be your 

MAGNETIC ENGINEERING 
DEPARTMENT 


Eriez offers you a wide choice of 
magnetic engineering services at your 
plant ... services which are the result of 
our research, field testing, and product 
development programs. 

A wealth of magnetic know-how is 
available from our full staff of engineers 
and research and development personnel 
continually working on new ideas, new 
designs, new products, new applications. 

Eriez devotes a major share of its 
engineering time to solving customers’ 
problems in 3 major fields: 

1. Use of Permanent Magnets to solve 
problems of separation of tramp iron 
or fine ferrous contamination. 

- Magnamation® — the principles of 
permanent magnetism applied to 
automation, particularly pertaining 
to ferrous parts, cans, etc. 

. Vibration — both electro-permanent 
vibratory feeding of all types of bulk 
materials and in bin vibration. 
Whether you're an equipment manu- 

facturer or a direct user, our wealth of 

technical help is available to you. Write 

to Chief Engineer: 

ERIEZ MANUFACTURING CO. 
107SA Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 
Engineering field service is 
one of our prime assets. 
Eriez men in the field are 
always ready with the in 
formation, help, and coun 
sel you may need. 


oa} Gs ronad? 


CHESTER GIERMAK 
Sales Manager 


A GROWTH COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 
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continued 


DESIGN LITERATURE. 


cements and coatings. Test procedures and 
basic resin properties are outlined, while 
formulas show relationship of several elec- 
trical characteristics for insulating ma- 
terials. Electrical Insulation Div, Hysol 
Corp, Olean, NY. 

Circle 344 on Reader Service Card 


SILICON RECTIFIERS—Bulletin series, 
26 pp. Offers cross-reference of popular 
JEDEC top hat numbers and_ includes 
ratings and characteristic curves of minia- 
ture, hermetically sealed, diffused junction 
line of rectifiers. Slater Electric Inc, In- 
dustrial Div, 45 Sea Cliff Ave, Glen Gove, 
LI, NY 

Circle 345 on Reader Service Card 


CATHODE SUBMINIATURE TUBES 
Booklet SP 1041, 12 pp. Tabulates speci- 
fications of industrial and military types 
and diagrams base and envelope connec- 
tions. Also lists recently-developed types 
recommended for new equipment designs 
and discusses quality control techniques. 
Raytheon Co, Industrial Components Div, 

55 Chapel St, Newton 58, Mass. 
Circle 346 on Reader Service Card 


FILAMENTARY SUBMINIATURE 
TUBES—Booklet SP 1042, 12 pp. Speci- 
fications, base and envelope connection 
diagrams, new equipment design recom 
mendations, etc. included. Raytheon Co, 


Industrial Components Div, 55 Chapel St, 
Newton 58, Mass. 
Circle 347 on Reader Service Card 


ELECTRONIC HOUSINGS-—Catalog 61, 
36 pp. Describes, illustrates and supplies 
specifications and prices of cabinet racks 
and console assemblies. Par-Metal Products 
Corp, 32-62 49th St, Long Island City 3, 
NY. 

Circle 348 on Reader Service Card 


MERCURY-WETTED-CONTACT RE- 
LAY—Bulletin 1988, 4 pp. Contains me 
chanical and electrical characteristics and 
physical dimensions, as well as nomograph 
for determining required contact prote« 
tion. Industrial Products Div, Automatic 
Electric Sales Corp, Northlake, Iil 

Circle 349 on Reader Service Card 





FOR MORE CATALOGS 
AND BULLETINS 


1600 of ’em—see your Copy 
of Product Engineering’s Mid-Sep 


1960 Design Digest. There you 


will find helpful design literature, 
classified under 10 different head 
ings, from important manufacturers 
ind suppliers of components, mate 
rials, power and control systems, 
manufacturing processes. 











(Yy ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


HOW TO BUILD 
A PLUS INTO MATERIALS 


HANDLING EQUIPMENT 


There’s an Eriez Hi-Vi Vibratory Feeder 
to handle anything from powders to 
parts, rivets to rocks. If your problem 
involves feeding bulk materials of most 
any size, consider including Eriez Vibra- 
tory Feeders in your new designs for 
materials handling equipment. 
Versatile, AC operated Hi-Vi® Feeders 
with 100% range of control, provide ac- 
curate, economical performance whether 
the application requires feeding a few 
ounces or many tons per hour. 
Only Eriez gives you this exclusive 
combination of advantages: No bulky 
rectifier needed (AC operation). . 
Simple controls, less wiring and installa- 
tion time . . . Totally enclosed drive, 
ideal for hazardous, dusty, wet, or cor- 
rosive conditions . . . New fibre glass 
springs assure superior performance and 
control, longer life because spring break- 
age is practically eliminated . .. Rugged 
construction withstands severe operating 
conditions. 
Choose from many models for light, 
medium, or heavy-duty applications. For 
engineering data, write to: 
ERIEZ MANUFACTURING CO. 
107SB Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 
Companies using Eriez 
components know we will 
remain faithful suppliers 
— not potential competi 
tors 


AT. Wann 
R. F. MERWIN 


President 


A GROWTH COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 
The advertising rate is $37.00 per inch for 
all advertising appearing on other than 
contract basis. Frequency rates quoted 
on request. 


UNDISPLAYED RATE 
$3.10 per line, minimum 3 lines. Position 
Wanted ads in this style % the abeve 
rate. To figure advance payment count 
6 average words to a line. 














ADDRESS BOX NO. REPLIBS TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. O. Bow 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St 





POSITION VACANT 


Product Engineer: Listed company, New York 
City area, specializing in manufacture of 
plastic, metal and wooden toys, musical in- 
struments and allied products. Requires the 
services of an exp'’d engineer. Must be cap- 
able of heading up design and development 
depts. to bring new products from the idea 
stage to the point of manufacture. P-6725, 
Product Engineering. 


POSITION WANTED 


Senior Product Designer Automotive Engineer- 
ing background: styling, design, development. 
Desire position in auto or appliance industry, 
with supervisory duties. Age: 42. Board ex- 
perience 24 years. All inquiries acknowl- 
edged. Write to Product Designer, 14912 
Rosemary, Detroit 13, Michigan. 


? 





This sword is the symbol of the 
American Cancer Society. It is 
called the “Sword of Hope.” 

Grab hold! Every dollar you give 
brings new hope to cancer research, 
Fight cancer with a checkup and a 
check to CANCER, c/o your post office, 


AMERICAN CANCER SOCIETY 





INDEX TO 
ADVERTISERS 


This index is published a8 a convenience to the readers. Every care is taken to make it accurate but 
PRODUCT ENGINEERING assumes no responsibilities for errors or omissions 


A 


Aeroquip Corp., Marman Div 
Anaconda Metal Hose Co 


—, Hydraulics Div., Oliver Tyrone 


Bound Brook Bearing Corp. of 
America 


Char-Lynn Co. 
Chicago Rawhide Mfg. Co 
Clover Industries, Inc 


Dow Corning Corp 
Dynamic Gear Co., 


Eastman Chemical Products, inc., 
Subs., Eastman Kodak C 2 

Electric Regulator Corp 

Eriez Mfg. C 


Franklin Electric Co 


Globe Industries, Inc 


Great Lakes Steel 
Steel Corp. 


Hayes, Inc., 


Lamb Electric Co 
Link-Belt Co. 


Marman Div., Aeroquip Corp 
Minnesota Mining & Mfg. Co., 
hesives, Coatings, Sealers Div 


Ohio Nut & Bolt Co 


Post Co., Frederick 
Precision Rubber Products Corp 
Republic Steel Corp 


6-7 
Ross Operating Valve Co 2nd Cover 
— Burdsall & Ward Bolt & Nut 


Saginaw Steering Gear Div., General 
Motors Corp 


Tuthill Pump Co 


U. S. Rubber Co., Naugatuck Chemi- 
cal Div. 


Ww 


Wabash Metal Products Co 
Williams-Bowman Rubber Co 
Worthington Corp. 





LLOYD R. LAWRENCE advertising sales man- 
ager 

P. F. PRITCHARD manager, 
ment 


RUSSELL T. DOUGLAS business manager 


market develop- 


ADVERTISING SALES STAFF 


ATLANTA 9... 
tree St, N.E., 875-0523 

BOSTON | 16 . M. A. Williamson, Jr., 
McGraw-Hill Bldg, Copley Square, Congress 
2-1160 

CHICAGO 11 Mid-Western Ady Sales 
Manager, A. E. Meanor; L. Anderson, T. R. 
Coash, 645 N. Michigan Ave, Mohawk 4-5800 

CINCINNATI 2 . P. B. Robinson, Carew 
Tower, Garfield 1-5474 

CLEVELAND 13... A. F. Tischer, 1164 
INuminating Bldg, 55 Public Sq. Superior 
1-7000 

DALLAS 1 Frank LeBeau, 901 Vaughn 
Bldg, 1712 Commerce St, Riverside 7-5117 

DENVER 2 . . . John W. Patten, Tower Bldg, 
1700 Broadway, Alpine 5-2981 

DETROIT 26... P. B. Robinson, 856 Penobscot 
Bldg, Woodward 2-1793 

HOUSTON 25. . . Joseph C. Page, Jr., W-724 
Prudential Bldg, Jackson 6-1281 

LOS ANGELES 17 . . . Robert Obenour, 1125 
West 6th St, Huntley 2-5450 

NEW YORK 36... B. K. Adams, F. J. Mc- 
Kinley, 500 Fifth Ave, Oxford 5-5959 

PHILADELPHIA 3... . John B. Lewis, H. M. 
Nicholson, 6 Penn Center Plaza, Locust 
8-4330 

PITTSBURGH 22... C. F. Leveroni, 4 Gate- 
woy Center, Express 1-1314 

PORTLAND 4, ORE. . . . Scott Hubbard, 445 
Pacific Bldg, Capital 3-5118 

ST. LOUIS 8. . . T. R. Coash, 3615 Olive St, 
Continental Bldg, Jefferson 5-4867 

SAN FRANCISCO 11 . J. J. Hernan, 255 
California St, Douglas 2-4660 


Ray K. Burnet, 1375 Peach- 


SUBSCRIPTIONS. Send subscription correspondence 
and change of address to Fulfillment Manager, 
Se! a gl om on 330 W. 42nd St., New 
Subscribers should notify Fulfillment 

t! promptly of any change of address inciud- 

zone number, if any. If possible, ———— 

an address label from a recent issue of the maga- 
zine. Since copies are addressed one to two issues 
1 advance please allow one month for change of 
address to become effective Subscriptions are 
solicited only from executives, engineers and con- 
suitants engaged in the des machinery and 
other engineered products. Position and company 
connection must be indicated on subscription orders. 


Cv FICERS OF THE PUBLICATIONS pa seeces: Nelson L. 
Bond, President; Shelton Fisher, Walla F. Traendly, 
Senior Vice Presidents; John R. Callaham, vv ice President 
and Editorial Director; 


CORPORATION; ponsid Cc 
Gerardi, Hugh . Executive 
Vice Presidents; wh, Vice President and 


Treasurer. John H Sone, Secretary. 
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PERSONAL READER SERVICE 


USE ATTACHED CARDS . - « Data on Materials and Components 
FOR PERSONAL COPIES | eeeuanentaaenn 
OF ADDITIONAL a 


PRODUCT DESIGN DATA PRODUCT ENGINEERING 





* May 2 J 196 
PRODUCT FIRST CLASS 
pair caineapragoogel PERMIT No. 64 


NEW YORK, N. Y 





Valuable new data on product 
design engineering — readily 


available to you — FREE. BUSINESS REPLY MAIL 








Just circle the numbers on the No Postage Stomp Necessary If Mailed in the United States 


request cards that are identical 

with the numbers printed under Postage Will Be Paid By Reader Service Department 
each Advertisement, New Product 

and Bulletin throughout this issue. Inquiries Services Department 


Reprint numbers are prefaced PRODUCT ENGINEERING 
with the letter “P”’. One free 
reprint is available for each article P.O. Box 601 


offered. Ridgefield, Connecticut 








ssue of May 29, 196 


PRODUCT 
ENGINEERING PERMIT No. 64 


USE THIS CARD NEW YORK, N. Y 


ae 


to be sure to get your personal 
. 
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© Postage Stamp Necessory If Mailed in the United States 


BUSINESS REPLY MAIL | 


subscription to PRODUCT ENGI- 





NEERING sent each week to your 
Postage Will Be Paid By Reader Service Department 


h ffi ¥ * ¢ 4 
oe oa Inquiries Services Department 


PRODUCT ENGINEERING 
330 West 42nd Street 
New York 36, N. Y. 


Now only $3 per year (U.S.A.) 





ADD TO YOUR DESIGN REFERENCE FILE FROM 


Name... 


EDITOR‘AL REPRINTS AVAILABLE 


(Single reprints free, additional copies 6 for $1) 


584—WHICH "LOGIC" CONTROL? 

magnetic or semi 
used in de 
compared 


Electromechanical, 
conductor controls to be 
cision-making systems are 
and described 


585—WHAT BERYLLIUM CAN DO 


It challenges titanium and 
strength-to-weight ratio 


steel in 


586—FLEXIBLE METAL TAPES 


Properties of steel tapes and how 
they can be designed to transfer loads 


587—-NON-LINEAR VALVES 
Eleven special types that vary fluid 
flow in any nonlinear manner desired 


Street.... 


City..... 


588—MATERIALS FOR INSTRUMENT 
GEARS 
Extensive wear tests show’ which 
material to select under various op 
erating conditions 


589—SLIDERULE SHORTCUTS 


Useful tabular aids based on chance 
relationships between scales. 


590—HARMONIC ANALYSIS OF 
LINKAGES 


This table makes it easy to do the 
harmonic analysis needed for efficient 
ecrank-and-rocker mechanisms 


591—THE RIGHT SOLDER ALLOY 


A comparison of the 30 basic types on 
the basis of the design application 


Major Product 
Manufactured 





1 
2 
3 
4 
5 
6 
7 
8 
9 


10 
1 

12 
13 
14 
15 
16 
17 
18 
19 
20 


44 
45 
46 


222 
223 
224 
225 
226 
227 
228 
229 
230 
23) 
232 
233 
234 
235 
236 
237 
238 
239 
240 


182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 


202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 


42 
43 


62 
63 
64 
65 
66 
67 
68 
69 
70 
7) 
72 
73 
74 
75 
76 
77 
78 
79 
80 


102 
103 
104 
105 
106 
107 
108 
109 
110 
1 
112 
113 
114 
115 
116 
117 
118 
119 
120 


122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 


142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 


162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 


47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 


60 100 


REPRINTS 


584 
596 


590 
602 


591 
603 


585 592 


597 


586 
598 


587 588 
599 600 


589 
60) 


242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 


593 
604 605 


594 
606 607 


301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 


281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 


377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 


332 
333 
334 
335 
336 
337 
338 
339 
340 
34) 
342 
343 
344 
345 


362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 


317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 


352 
353 
354 
355 
356 
357 
358 
359 
360 





“MULTIPLE PRODUCT ADS 
Key No. Specific Product 
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FOR YOU: USEFUL NEW DESIGN IDEAS! 


Have your personal copy of PRODUCT ENGINEERING sent each week to your office 
or home. ACT NOW. Fill out this card today. Don’t miss a single issue. 


U.S. only 
Canada 1 year — $5 


[-] Payment Enclosed 


[] 1 year—NOW $3 [] 2 years— NOW $4 


2 years — $8 


[} Bill me 





Name___ 
Home [_] 


Address Office {_| 


Your Title 














State 








City. 


Company 


Products Mfgd. or Designed__._> 


Name____ 





Your Dept. 








Please check your job function: 


[_] Product Design Engineering 
[] Manufacturing 


[_] Administrative Engineering 


[-] Research & Development Engineering 
[_] Company Management 


592—OPTICAL SYSTEMS 


How to design simple systems with 
just a few rules and inexpensive, 
off-the-shelf components 


593—KEEPING THE COMPONENT 
WARM 


Shortcut charts allow you to estimate 
how much heat it needs. 


594—CHOOSING AND SPECIFYING 
SEALS 


on 
ma 


A complete review of all 
basis of selection factors 
terials 


types 
and 


595—CONSTANT-FORCE SPRINGS 


Some are lever-and-spring systems 
others are buckled columns, but all 
offer better isolation of shock and 
vibration 


596—WHICH INSTRUMENT MOTOR? 


Your choice is based on these selec 
tion factors: starting torque, response 
time, speed and speed range 


597—THE YO-YO DESPINNER STOPS 
ROTATING MASSES 


Two small masses unwind from a 
spinning body and stops it in a frac 
tion of a second 


598—STANDARDS FOR PRINTED WIR- 
ING BOARDS 


Five different military standards are 
boiled down to a guide for industrial 
service 


599—THE RIGHT INSULATION 


A simple method based on two large 
tables, helps find the best one for 
your application 


600—SELECTION GUIDE TO HIGH- 
DAMPING MATERIALS 


Basic data on over 50 materials ani 
their use as viscoelastic dampers. 


601—PRECISION BALL SCREWS 


Load and speed characteristics and 
a simplified 10-step design procedure. 


602—WHICH SHOCK-ABSORBING 
SYSTEM? 


A comparison table plus a few quick 
calculations with these efficiency fac 
tors will help choose the best for your 
design. 


603—HOW TO SELECT A FLOWMETER 


Roundup of available types and sim 
plified selection procedure. 


604—DEVELOPMENTS IN LUBRICATION 


A wealth of new equations, design 
charts and ——_ data from this 
year's ASLE meeting. 


605—FIBERGLASS-REINFORCED THER- 
MOPLASTICS 


They are closing the performance gap 
between thermoplastics and metals 


606—THREADED INSERTS 


Types available, factors governing se 
lection, strength and cost character 
istics. 


607—SYNCHRONIC INDEX OF GEAR 
TRAINS 


Method finds turns of 
xear positions repeat 


input before 
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NEW COMPONENTS 
GENERAL ENGINEERING 


333—Arce Switch 
334—Semiautomated Copier 


METALS AND ALLOYS 


504 
310 


Zine-coated Steel 
Ilot Dip Steel Galvanizing 


NON-METALLIC MATERIALS, FINISHES 


11 
S14 


Vinyl Sheeting 
Epoxy Glass Laminates 


FABRICATION PROCESSES AND 
PRODUCTION 


s10—-Ilot Dip Steel Galvanizing 


POWER TRANSMISSION 


303—Indexing-type Drive 


MECHANICAL PARTS 


301 
302 
318 
322 
323 
327 


332 


-Gimbal Expansion Joint 
Fluorescent Lampholders 
Lightweight Union 
Hardened Rigid 
Motor Mounting Rings 
Ball-cornered Racks 
Hold-down 


and Swivel Casters 


Toggle Clamp 





NEW CATALOGS 
AND BULLETINS 


NON-METALLIC MATERIALS, FINISHES 
Industrial Plastics, 12 pp, Borg-Warner 
Corp, Marbon Chemical Div 
Electrical Insulation Compounds, 6 pp, 
Ifysol Corp 


341 


344 


MECHANICAL PARTS 


340—Ketaining Rings, 12 pp, Industrial Re 


taining Ring Co 


MOTORS, ENGINES AND CONTROLS 


PM Motors, Timers, 
Co of America 


342 16 pp, Controls 


ELECTRICAL, ELECTRONIC 
COMPONENTS 


344—Electrical Insulation Compounds, 6 pp 
Ilysol Corp 
Silicon Rectifiers 
tric Inc 
—Cathode Subminiature 
Raytheon Co 
Filamentary 
pp. Raytheon 
Electronic Housings, 36 pp 
Products Corp 
Mercury-wetted-contact Relay, 4 
Automatic Electric Sales Corp 


26 pp. Slater Elec 


Tubes, 12 pp 


Subminiature Tubes, ? 12 
Co 


ar-Metal 


pp 


HYDRAULIC, PNEUMATIC EQUIPMENT 


Iivdraulic Cylinders Milwaukee 


Cylinder Co 


S45- S pp 
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MOTORS, ENGINES AND CONTROLS 


306— 


309 
323 
326 


328 


ELE 


Shaft 


Transistor-equipped Relay 


Adapters 
Motor Mounting Rings 


Pulse-to-step Converter 


Subfractional Hp Motors 


CTRICAL, ELECTRONIC 


COMPONENTS 


302- 


305 
BOT 
308 
309 


312 


Fluorescent Lampholders 
Electrical Limit Stop 
Miniature Switch 
Multiple-stroke Arrestor 


Transistor-equipped Relay 


320 
324 

26 
329 
331 


$33 


Subminiature 


Electronic 


DPulse-to step 


Temperature 


Two 


Are 


way 


Rotary 
Decoder 


THIS WEALTH OF VITAL INFORMATION ... 


Switches 


Converter 


l’robe 


Solenoid Valve 


Switch 


HYDRAULIC, PNEUMATIC EQUIPMENT 


300. 
312- 


313— 


315 
S17 


319 


Pressure, Differential Pressure Switches 


Relays for Large Currents 


Air, 


Iivdraulk 


Pressure 


Tog 


Flow 


Pressure 


Rigid 
High Pressure 


Variable 


Internal Gear Rotary 


Two-way 


Cy 


linder 


Differential Pressure Switches 


Valve 
Regulators 


Regulator 


ibe 


Coupling 
Valves 


Area Flowmeter 


Pump 


Solenoid Valve 


Major Product 
..Manufactured 





122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 


62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 


82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 


102 
103 
104 
105 
106 
107 
108 
109 
110 
WW 
112 
113 
114 
115 
116 
117 
118 
119 
120 


42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


REPRINTS 


587 588 
599 600 


584 
596 


585 
597 


586 
593 


Company 


202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 


592 


604 


224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


593 
605 


24) 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 


594 
606 607 


261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 


281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 


595 


361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 


331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
34) 
342 
343 
344 
345 


346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 


301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 


388 
389 
390 





*MULTIPLE PRODUCT ADS 
Key No. Specific Product 











Major Product 
..Manufactured 





21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
19 39 59 
20 40 60 
REPRINTS 


584 585 
596 597 


4) 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 


122 
123 
124 
125 
126 
127 
128 
129 
130 
13) 
132 
133 
134 
135 
136 
137 
138 
139 
140 


102 
103 
104 
105 
106 
107 
108 
109 
110 
WW 
112 
113 
114 
115 
116 
117 
118 
9 
120 


SCenCUhWn— 


10 
VW 
12 
13 
14 
15 
16 
17 
18 


80 100 


587 588 
599 600 


586 
598 


142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 


589 
601 


162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 


590 
602 


202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 


182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
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603 


592 
604 


226 


229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


593 
605 


242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 


261 

262 
263 
264 
265 
266 
267 
268 
269 
270 
271 

272 
273 
274 
275 
276 
277 
278 
279 
280 


24 


606 607 


281 

282 
283 
284 
285 
286 
287 
288 
289 
290 
291 

292 
293 
294 
295 
296 
297 
298 
299 
300 


cor 


331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 


346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 


301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 


377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 


317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
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INDEX OF PRODUCTS ADVERTISED IN THIS ISSUE 


After reading the advertisements classified below . . 
INFORMATION about these products can be obtained by using the 


attached READER SERVICE CARD. 


Closures 
Clutches 
Mechanica! 
Connectors 
Hose 
Tube 
Controls 
Hydraulic 
Conveyors 
Couplings 


Hydraulic 


16 
PRODUCT 
SVvGinvF&eRiwe 
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. MORE DETAILED 





PERMIT No. 64 
NEW YORK, N. Y. 











BUSINESS REPLY MAIL 


No Postage Stamp Necessary If Mailed in the United States 





Postage Will Be Paid By Reader Service Department 


Inquiries Services Department 
PRODUCT ENGINEERING 


P.O. Box 601 
Ridgefield, Connecticut 


PRODUCT 
ENGINEERING 


Card expires July 28 26 


' 





FIRST CLASS 
PERMIT No. 64 
NEW YORK, N. Y. 








BUSINESS REPLY MAIL 


No Postage Stamp Necessory If Mailed in the United Stotes 





Postage Will Be Paid By Reader Service Department 


inquiries Services Department 
PRODUCT ENGINEERING 


P.O. Box 601 
Ridgefield, Connecticut 


Drafting 
Supplies 
Drives 
Variable Speed 


Fastening Methods 


Heating Units 
High Temperature Alloy 
Hose & Tubing 


Magnetic Materials 
Moldings 

Powdered Metal (see Powdered Metal Parts 

Rubber (see Rubber Parts 
Motors, A-C 

Fractional 

Integral 

Sub-Fractional 
Motors, D-C 

Fractional 

integral 


Plastics 27-30, 34 
Powdered Meta! Parts 3rd Cover 
Presses 
Production Machines & Processes 
Pulleys 
Pumps 

Liquid 


Regulators 

Electrical 
Reproduction Supplies 
Rubber Parts 


Screws 
Seals 4th Cover, 
Sheaves 12 
Sheets 
Meta! 64 
Silicones 
Specialty Fasteners (Pipe Hangers, Special 
Cold Headed Parts, Etc 
Speed increasers & Reducers 
Splines 
Steel 
Alloy 
Carbon 
Stainless 


Titanium 
Transmissions 
Tubing 

Flexible Metal 


2nd Cover 
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CIRCLE 202 READER SERVICE CARD => 








Every bearing order “weighs” the same at Bound Brook 


We give the same special attention to each 
order . . . every step of the way, from en- 
gineering through production through shipping 
Our two manufacturing plants give us the 


extra flexibility to meet equally well the needs 


of the smallest manufacturer . . . or the largest. 
Whatever your quantities and designs for self- 
lubricated iron and bronze bearings . . . you 
can rely on Bound Brook for “‘custom”’ service 


and prompt deliveries. 


BOUND BROOK BEARING 


CORPORATION 


OF AMERICA 


A BIRFIELD COMPANY 
Pioneer in Powdvr Metallurgy Bearings and Parts « Plants at Bound Brook, N.J. and Sturgis, Mich 





DESIGN 
\ Om me 


C/R offers 

new bonded 
CRS Seal design 
in standard sizes 
— without premium 
tooling charges 


Design Advantages 


The CRS Seal now provides a new level of 
C/R Seal performance through its simple, 
bonded design. There are no internal parts 
to misalign, no avenues for internal leak- 
age. The shell and sealing member are 
integral — bonded securely for the long 
life of the seal. The CRS Seal incorporates 
a sealing member with both improved lip 
configuration and improved concentricity. 
The sealing member has been strengthened 
over former designs by placing more ma- 
terial at points of major flex and wear — 
and without increased shaft loading. 


Designer Advantages 

The CRS Seal gives the designer one, basic, 
rugged shaft seal design which may be ap- 
plied with high reliability to the great ma- 
jority of common shaft seal applications 
— particularily in industrial, automotive, 
farm, and off-the-road equipment. 

Four basic design variations are available. 
As you can see, these provide an auxiliary 
sealing lip, where it may be required, or 
provide extra rugged shell construction 
where conditions suggest the need to pro- 
tect the seal lip against assembly damage 
— or where large, heavy-duty shafts are 
being sealed. 


CIRCLE 203 ON READER SERVICE CARD 


Selection of the new C/R Type CRS Seal 
gives the designer and buyer major advan- 
tages Over special seals: shorter lead time 
on orders, simpler specification, savings in 
time and money, and improved assembly 
quality and reliability. 


Operating Maximums 


Shaft Speeds 3600 fpm (single lip) 

2500 fpm (double lip) 

015” TIR dynamic 
eccentricity 

.010” static eccentricity 

Temperature 30 to +275°F. 

(225°F. in EP lube) 

5 psi (single lip) 

10 psi (double lip) 


Run-out 


Pressure 


Media 


*Not ali conditions present in one application 


Oil, grease, fuel, water 


New, Improved Compound 


Standard sealing members for the C/R 
Type CRS Seal are molded of a new Sir- 
vene synthetic rubber compound having 
markedly superior sealing and wearing 
properties. It is a Buna-N-based material 
with low-friction characteristics. The CRS 
Seal can also be furnished in the usual 
special materials such as acrylates, Sili- 


cones, and butyls. Shells are of standard 
steel, but can be provided in corrosion- 


resistant materials on special order. 


Consult C/R Engineers 


For assistance on the application of the 
new CRS 
get in touch with ¢ 


or on any oil seal problem, 
R Oil Seal Engineers. 
They're specialists in fluid sealing — and 


will gladly cooperate with you 


For More Design Data: 


You will want the complete design data 
on the new CRS Seal. Write for our Bul- 
letin CRS-100. It gives you the complete 
list of standard sizes, widths, O.D.’s, shell 
thicknesses and sealing lip heights. You 
will want it to compare and then specify 


C/R’s CRS Seal. 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1237. Elston Avenue * Chicago 22, Illinois 


Offices in principal cities 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 














